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Buys the Material 

NEEDED TO BUILD X 

THIS HOME! 



Price includes Blue Prints; Architect's 
Specifications; Full Details; Working 
Plans and Typewritten IVIaterial List 
OUR HOUSE DESIGN NO. 145 

Our Dt'Hiun No 145 is iKinitivcl.v one of the very bi-st. economical, 
iil>-t(viliile. Hensibln ami practical houses ever offered. There 
are iiinnv iioinis aliout this neat house that must be studied care- 
fulli to fully appre<'iate its value. Neat in a])penrance. Kasy to 
builil. Low cost of labor. Kasy to maintain after built, meaninit 
little or no repairs. An ideal city or country home. An in\-est- 
raent proposition that will net big returns. 

Seven noml-sized rooms and bath, pantr.v, inside cellar en- 
trance, handsome stairway. Kntire interior, including floors, 
finislied in clear Georgia Pine, of ui>-to-date style and finlDli. 

The material we furnish for construction is all KKANI) NEW. 
■elected with great care, excellent (|uality throuKhout. entirely 
suitable and in some hx'alUies almost too good for the imrixise 
intended. 

Our Guaranteed Building ProiKiBition insures you ample iiuan- 
tities to complete the job strictly accord ini; to plans; prompt 
shipment, .safe delivery and a personal follow-up letter from our 
Preaident to lind out whether our promises to .\ou have been kept. 
Absolute Hattsfaction in the entire ileal is what wc offer. 



We Save You Big Money on Lumber and Building Material! 

The C'liicaKo House Wrecknig Co. ii! the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating .Appa- 
us and Huilding Material direct to tile consumer. No one else can make you an offer like the one shown above. We propose to furnish 
1 everything needed for the construction of this building except Plumbing. Heating and Masonry material. Write for exact details of 
at we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding. 



How We Operate 

We purciiase at Siieriffs' Sales. Receivers' Sales and Manii- 
jturers' Sales, besides owning outright sawmills and lumber 
|rds. I'sually when you purchase your building material for the 
pmplete home shown above, elsewhere, it will cost you from 
J to Wi per cent more than we ask for it. By our "direct to you" 
fethods we eliminate several middlemen's profits. We can 
ove this to you. 

Wbat Our Stock Consists ot 

We have everything needed in Jiiiilding Material lor a building 
any sort. Lumber. Sash. Doors. Millwork. .Structural Iron, 
''ipes. V'alves ?nd Fittings. Steel .iiid Prepared Koofing. Our 
ktock includes Dry Gunds. Clothing. Furniture. Kugs. Groceries, 
[ic. Machinery. Hardware. Wire Fencing in fact, anything 
i-quired to build or equi)). F.verything for the Home, the Office, 
l lie Factory or the Field, besides ex erything to wear or to eat. 
IWe will prove our ability to save y(ui money. WRITE US 
ir( )D.\V, giving a complete list of everything you need. 



Free Book ot Plans 

We publish a liandsonie, illustrated book, C(mtainiiig designs 
of Houses. Cottages, liungalows. P.arns, etc. We can furnish 
the material complete for any ot these designs. 'I'his book is 
mailed free to those who correctly fill in the coupon below. Even 
if you have no immediate intention of building, we advise that you 
obtain a copy of our FREE P.OOK. OF PL.ANS. It's a val- 
uable book. 

Our Guarantee 

This company has a capital stock and surplus of over 
fl.iKKi.iKio.do. .Absolute satisfaction guaranteed in every detail. 
If you buy any material from us not as represented, we will take 
it back at our freight expense and return your money. We recog- 
nize the virtue of a satisfied customer. We will in every instance 
"Make Oood." Thtuisands of satisfied customers prove this. 
We refer you to any bank or banker anywhere. Look us up in 
the Mercantile -Agencies. Ask any Express Company. Write 
to the publisher of this publication. C)ur responsibility is un- 
questioned. 



1^2.00 Buys a Complete Set of Blue Prints 



We send you a set of plans for the house described above, 
including the necessary specifications and complete list of 
Jiiatcrial, transportation charges jireiiaid, for the low cost of $2.(K). This is only a deposit, a guarantee of good faith, and the propo- 
tioii to you is that after receiving these blue prints, specifications and list of material, if ytm can place an order with u.s for complete 
11 of material, we will credit your account in full for the $2.o(i received, <ir we will allow you to return these plans, specifications, and 
• of materials to us and we will refund 51. 3ii, thereby making the total cost to you 50 cents. 



Hinh Grade Bathroom Ontfits! 

The price of this 
Itathruom Outfit 
937.50. 

I' I u III h i II K ma- 
terial «lire<-t to you 
at Bariiaiii prices. 

\Vc h,ive everything needed 
in Plmiibing Material. Our 
prices iiie.in .1 saving to 
vou of M to 60 per cent. 
Here is an illustration of a 
bathroom outfit we are selling at J<7.50. Your plumber 
woiiltl ask you aliout $60.00 for this s.nnie outfit. It is 
only one oi many other Lom|>lete outfits that we are 
offering at prices ranging from $25.00 to $50.00. 

1%'rito for fhir Vveo l>liiiiiltiii;r 
.Miilt'i-hil <':iliiloi; .\o. niMi. 




Hot Air Furnaces I 



Don't let the eon- 
traot for your hot 
air furnace until 
you get our f i^Tires. 

\Vc will cut your local deal- 
er' s price in half. We can 
furnish you a complete e<]uip- 
ment, including pipes, 

registers, furnace : 

everything required at a price 
not much more than what an 
ordinary heating stove would 
co*^ you. Complete hot air 
he.ating plants lft4S.OO up. 
Oet our heating catalog at once. 
Tells you all al>out it. Write us to<lay. We 
guarantee to save you money. We loan you 
tools. W'e make you pl.-ins. Every heating plant 
wc sell is Iwckcd by our guarantee bond. 




Hot Water Heating Plants ! 

We guarantee to save 
you 5*» to 7.% per <-ent on 
a m o ci e r n hot water 
heating plant for your 
home. We make you com- 
plete plans and instructions and 
iielp you out every way we possibly 
can. We loan you tools. Hvery 
plant backed by our guarantee 
l>ond. We furnish the material ; 
vo\i get the [il.int installed. Cut ^ 
out the local <lealer's i>r«>f it .in>Uut 
the cost in half. Thousands ot our plants in- 
stalled and working perfectly in every part of the 
country. Write today for our Special 
Heating Catalog. Tells all about our 
heating proposition. We can furnish Heating 
Apparatus for any building, no matter how large. 
Tell us your reeds. IVplle fnr Free 
Special Montiiif; Catiilot; .\o. S3(). 




Water Sopply Onttits Pr'':lrn Va;! r 

Supply S.Miteins at prices ranging from l!*4-H 
l«» S»lIO<). Tliey are strictly lu'w. tirst-olass 
and comploto in every detail. Even though 
you live in the country, .vou can enjoy every 
city comfort at little cxi)eiiHe. Why not in- 
ventignte this. We are ready to furnish ' on 
with all fact>j free of charnf. All niiiteriii! 
fully guaranteed. We also have a complete 
stock of Pipe. Valves and Fittings at 40 to 50 
per cent saving. 

Gasoline engines at low prices. 



Acetylene Lighting Outfits If' 

Write today forour circuTar descril>- h 

i ug our modern house and barn light- JJ 
ing outfits ; economit al. simi)le and 

better than any other isolated system; m 

no odor, smoke or soot. „ 

Price for complete outfit for an .S 

room house, including Generator, m 

Piping, Tools and necessary tlCnfUl m 

Gas Fixtures ^)1 JU.UU « 

Other outfits at proportionate prices. 

Suitable for liomes. stores, hotels or m 

for an.\ place where light is needed. " 



CHICAGO HOUSE WRECKING CO., ™«?"'' CHICAGO 



Send Us This Coupon 

Chicago House Wrecking Co. 

I saw this ad in Popular Mechanics. 



I am interested in 

Namb 

Town 

Co STATE. 
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WHY VOUNG MEN 
JOIN THE NAVY 



YOUNG MEN niter the Navy nowadays in order 
to better themselves ; to learn a useful trade ; to 
earn good wages; to have a job where they are 
sure of getting advancement as they deserve it ; and 
to have steady work. A f>Teat number of men join too, 
because the Navy has been rec ommended to them by 
friends or relatives already in the service. 

These facts are shown by statistics 
collected by the Navy Department. 

Besides the prospect of earning a uood living-, the 
Navy offers many other attractions: A chance to travel 
and visit foreign ports; indulge in the different-^aval 

sports and athletics: and to associate with healtJ4' ^^^^ 
ambitious young men. 

Navy life is healthy, the hours of work 
are regular and not burdensome, the food 

is excellent, and to the man who renders 
faithful service there is always promotion. 

If you live over 17 and want to better yourself, write for illustrated 
booklet telling all about the Naval Service. It is free. 

gBgg——g—g ADDRESS — --— — — i 

BUREAU OF NAVIGATION 

Desk 69, Navy Department WASHINGTON, D. C. 
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Knockdown 
Pattern 



No. K 5. SUver-PIated. SISO 
No. K-6. Gold-Plated. $5.00 
No. KJ-ION. Keen Kotter JnnlM'. 11X0 



The Temper's 
the Thing 

When you buy a pocket knife — a razor or a 
safety razor — any cutlery, in fact, how can you 
tell whether it is going to give satisfactory ser- 
vice? You can always examine their external 
points, such as handles, linings, rivets, springs and 
finish, but the temper \s the important thing, and in 
ordinary casesyou can tell nothing about the tem- 
per until actual use shows it to be good or bad. 

m/t Kimn 

Tools and Cutlery 

have been the standard of America for over 40 
years as a complete line — every article of the 
highest quality — every article guaranteed. 

Especial attention is directed to the Keen Kutter 
Safety Razor. Aside from its perfect quality and tem- 
per, as proven by the trademaric which it bears — the 
angle of the blade makes it the easiest safety razor to use. 
This angle is just right for the cutting stroke. It isnot 
a "hoe" to scrape your face, nor is it so flat that it skips. 

You can rest assured when you see the name 
Keen Kutter on anything, every detail has been 
Studied and perfected. 

"The Recollection of Quality 
Remains Long After the Price is 
Forgotten. E. c. simmons. 

Tradi'iiiark Registered. 

If not at your dealer's, write i 

SIMMONS HARDWARE CO., Inc. 

SU Louis and New York. U. S. A. 




No. K l 

Price $3.50 

No. K-3 
Gold-Plated 
Price $5.00 
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Stay Where You Are, Own Your 
I Farm, Make 3 Certain Profits 
on Our Guaranteed Income Plan 

THIS is the only guaranteed income and land ownership 
phm offered today — through 6% Ownersb']) Certificates. 
He absolutely jirotected on each dollar 3'ou invest — on easiest 
payments drawing (I'/'o interest guaranteed from the start — also 
draw one-half share cash profits each year from rich crops which 
we raise for you — and also own for your future the fast increasing 
cash market value of your farm. 

6^ Interest to You on Your Easy Payments 

One- half Share of Cash Profits on Rich Crops 

All the Fast Increasing Value of Your Farm 

\Ve do all the work. Onr expert Holland farmers operate the farm you 
buy on one-half crop--<hare basis, if you do not wisli to go there now or in the 
future. Vi>u can bfirin now hy takinj; one 5100 ownersliip certificate, or more, 

at oii/y Sh^ 11 luul $5 prr iiionl/i. 

Winter Garden Farms 



Write For 



CHICAGO TITLE AND TRUST CO., Trustee 

Each Ownership Certificate represents 1 acre in WinterGarden 
Farms. Five of these Certificates may be exclian^ed by you at 
any time for a deed to 5 acres, 10 for 10 acres and up, in multiples 
of five. Each dollar you pay draws guaranteed 6''' interest con- 
tinuously until you want to live on or operate your farm. Less 
than .300 farms of 10 acres each are now offered. This is the 
richest land in America, raising winter vegetables and fruits for 
northern markets. 

You get clear title deed from the largest and strongest title 
and trust company in the workl, with which we have placed t!iis 
land in trust. 

By iiivi'stinatloti— from expert eiiftineerliin reports — fmrn U. S. Govern- 
niPiit Airricultural re(>i>rt»— maps— pliototfraphc— actual car-h crop flirures, 
(U'MTiptiuiiii and testimonials rroin proiiiiiieiit iiortlierii l>iisiiu-.-s iiicii. as 
Wfll as leading New Orlemi.x and sontliern business nifu. .vcm will Hiid that 
the oltlcers of this Coiiipaiiy. our plan, and thin :i-fri>i>-<i iirnv linid Itself 
ofler the most prolltahle' op|>ortuuity for >afe investment in farms 
anywhere toda.v. 

Men and Women on Salary and 
Keen Business Men are Investing Here 

Wu want all to lie ahsoliitely salislled hy mo^t careful lu\ e.-ti(.'ut ion hefore investing a 
.dollar. Write foroiir hooks e.xpluiiiinj; all— or call. There are ie.ss than BOOO acres now 
oMercd in Winter Garden Farms and It Is the hest and hist lilK tract on w iiter f rout, with all 
water transportation, within 10 miles of New Orleans' market and rail and water shippin;; 
(lock.s. To avoid disappointment, we advise you not to delay iiivestittation. If not satisMeil 
hy our proof It will coBt .von iiothinir. W rite tmlay to rt'serve j our uhure, or t" jfet all lucts 
aiul books free and investlttate fully. 

— - NEW ORLEANS NETHERLANDS COMPANY — - ^ 

Hcfereiices: ( li icat,'o Tit le and rrii>t (^o.. '1 riistee. I 
li e call refer ijon to the oldest iiml st nmi/esl Salioiial Hank in Chicuyo as to urn- I 

rt'siitmsihi lit tj^ I 

1321 First National Bank BIdg.; Chicago, IlL , 





WINTER GARDEN^FARMS 



Ulark Spaco on M.ip SIiowr Our T.opnOnn. Only 
10 Mill's friini Nfw Orleans— 000 .lilies Nearer 
I he .Veil I'aoiima ( anal Than .in}' Other U.S.l'or(« 



Name . . . 
.Vddress. 



Remember to Write lor I ree Books, etc. 



FREE 

Town Lot 



First buyers of 5 acres 
• >r more pet first choice 
of Winter Garden town 
lots in New Orleans' new 
suburb, on the shore of 
beau t if 111 I,ake Cataou 
atche— only 100 town lots 
free. Share in this special 
oiler. First inquiry buy- 
ers jret first choice. ' 
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A Library of the World's 
Greatest Business Letters 





•successful; or can 
Tum to tor oriKinal 
inspiration. 
It is a work that will show 
any man /riw to write or dictate 
the kind of letter that aruuses atten- 
tion, lin;;les with convincing streneth, 
and carries its point ; how to conduct a fol- 
low-iip campal^, how to key results, how to cumpile and index names, 
how to fit schemes and plans to any proposition. 



The letters that have sold the most goods, collected 
the most money, settled the hardest complaints, 
won the best jobs, had the strongest influence — 
analyzed and dissected for you to learn from, to adapt 
to your needs, or to develop an original style of your 
own — with the best examples actually reproduced as 
they were used and graphically explained point by point. 

Here in these three volumes — 672 pages — are packed the success- 
secrets Dack of the letters that are actually winning the biggest results 
today, that are bringing orders from you and me, and making other men's fortunes. 

Two years of investigation by a staff of experts employed by SYSTEM, the Mag- 
azine of Business, were spent collecting the letters of firms and individuals; investigat- 
ing the actual results; analyzing the comparisons of costs and profits; studying the dif- 
ference in results obtained by differences in arrangement, wording, enclosures, etc. 

Every striking idea found in use by mail order house, wholesaler, manufacturer, 
retailer, real estate or insurance man, bank, collector, individual salesman or com- 
plaint clerk was followed out and its returns studied. This mass of information, 
this wealth of ideas, this gold mine of absolute facts was then charted and dia- 
grammed — and developed into one complete, yet concise library so clear and simple 
that from it any busy man can pick out any sort of proposition, an idea or sug- 

Srestion that he 
can i>ioiv in 
advance to be 



Would You Like to See Actual Examples of 
How Other Successful Men Have Written 



Special Forced Edition — $ 



1 



DOWN 



SYSTEM, the Magazine ol Business, conducted this in- 
vestigation for its subscribers. It was not to be eiv n to 
the general public until 1912. But the subscribers" edition 
has caused a public knowledee of the contents, and an 
extra advance edition has been made imperative. 2640 
special sets have been hastily printed. 

fl with this coupon brings to you the complete "Busi- 
ness Correspondence Library" — 3 volumes — 672 pages, 
transportation prepaid. $2 per month ior 4 months ihere- 
aitrr— less th in 7 cenJS a day— /ayj for tliera complete and in addition brings 
you SYSTEM, the Magazine of Business, every month for two full years 
—24 numbers of this remarkable business magazine, including a copy of 

The Big September SYSTEM 

— the number that contains not only manv pages of business plans and 
ideas and schemes, but also the biggest and most interesting advertising 
section of any magazine in the world. SYSTEM st.nds pre-eminent the 
Monthly Magazine of Business — 260 to 356 pages in every issue and you 
cannot afford to miss a single one of them. SYSTEM shows you how to 
conduct or how to start a business, how to win trade, minimize wastes, keep 
down expenses, manage men. With this coupon yi u receive SYSTEM 
every month for two years and receive at once the coniple e new 3 Volume 
Business Correspondence Library. Send only fl with the coupon. 

Here at last is the clear, complete, specific metliod by which the busi- 
n-ss tinnager can make his firm's letters crackie and snap with business 
strength — the salesman make his letters as keen and terse as hissellingtalk 
—the young man develop himself into a power with his employers — by which 
banker, real estate agent, insurance man, credit man, can dictate into a let- 
ter with scientific certainty the style and cliaracter that commands. Do not 
risk yow chance at this advance edition— act today. 



Il enclose f 1. Send me at once, transportation charges fully prepaid, the| 

■ complete ^ volume "Business Correspondence Library" — 672 pages — ■ 
boundin Maroon vellum, and enter my name fora full 2 years' subscription! 
to SYSTEM, th- Magazine of Business, to include the big Sept. number, l' 
I promise tu remit {2 each month for the 4 following months, making $9 in all. | 

jName P M | 

.Address I 



I City and State 

I Wabash and Mkdison 
CHICAGO 



44-60 E. 23rd St. I 
NEW TOKK 



Ma ►tACAIINt or BVSINtSS 



I 



■ NOTE :— In Canada price complete is tlO. Price in foreign countries f 11 — 
Zf5 down, $2 per month. Communications from European countries shculdl 
Ibeaddressedto A. W. Shaw Comp.inv, Ltd., 34. Norfolk, Strand. London. | 



—Letters to Follow-TTp Inqtilries— 

see \M. I, pp. 138, 139; Vol. Ill, 
pp. 75. 84. 

—Nine Main Angles for Follow-Up 
Letters- see Vi I. Ill, pp. 6?i, 64, 78. 

—Letters to Accompany Catalog- 
ice V.jI. II. t'. 3?. 

—Opening Paragraphs to Get At- 
tention-see Vol. I, pp. 34, 35, 36, 
3-. 38, - . 84. 85. 

-Interest -Holding Paragraphs — 
see, \ ol. Ill, pp. 149. 150. 

— ADTuments to Ollncta the Sale- 
see Vol. I, p. 47 ; Vol. II. pp. 47, 136. 

—Schemes to Get New Customers- 
see \ ol. II, pp. 169, 214, 224, 225, 
227; \ . 1. Ill, pp. 29. 31, 137. 

—Money-Getting Collection Letters 

-see Vol. I, p. 135. 
—Clever Answers to Complatnts— 

.see Vol. Ill, pp. 189. 198. 

— Arguments to Advance Prices- 
see Vol. Ill, pp. 159, 161, 174. 

—Paragraphs to Prompt Action- 
see Vol. 11, pp. 16, 17, 71, 72. 73, 74. 
75 . 76. 77, 78, 79 ; Vol. III. pp. 92. 93. 

—Letters to Dealers' Clerks — 

see Vol. Ill, p. 3-'. 

—Educational Letters to Dealers' 

Customers — see \'ul. Ill, pp. 8, 9, 

IJ. H, 138. 

—Sales Letters to Dealers' Custom- 
ers-see Vol. III. pp. 18. 19, 21, 22. 

-Letters to FoUow-TIp Real Estate 
Sales — ceVol. III. pp. 77, 86,87, 88. 

-Letters to Illustrate Demonstra- 
tion Offers— see Vol. Ill, p. 157. 

—Effective Descriptions In Letters 

— *^ee Vol. 1, pp. 44, 45. 

—Salesmen's Letters to Dealers- 
see Vol. Ill, pp. 41. 42, 43. 44. 

—Unusual Sales Letters- 
see Vol. 11, p. 12. 

—Letters to Answer Specific In- 
quiries—see Vol. II. pii. 37. 38. 

—Clever Schemes to Get Beplles— 
see Vol. II, pp. 22,26. 27, 28; Vol. 
Ill, pp. 167, 168. 

—Paragraphs to Increase Effective- 
ness of Enclosures— see \'ol. Ill, 

&. 148. 
nsiness-Getting Postals- 
see Vol. 1 1, p. 63. 

—Schemes to Get Line on Prospects 

Needs— s(e Vol. Ill, p. 136. 
—Plans for Offering i^emiums- 

see Vol. III. pp. JOG, 175. 
—Effective Stimmaries — see Vol. 1, 

p 46. 

—Their Best-Pulling Letters- 
see Vol. 11, pn. 108. 109. 
—Letters Emphasizing the "You" 

Element— see Vol. II. pp. 133, 134. 
—Letters Backed With Proof- 
see Vol. II. p. 15. 



—Special Inducements to Betallers 

— -ee \'ol. II. pp. 1J8. 129, 141. 178. 
—Letters Emphasizing Special 
Prices— see Vol. I, p. 149; Vol. Ill, 
p. 158. 

—Dealer's Trade-Getting Letters- 
see Vol. II, pp. 186. 187. 188. 189, 
190, 191, 197, 198, 205. 206, 207, 206, 
211, 214, 217. 218, 219, 220, 221, 222, 
226, 228; Vol. Ill, p. 25. 

—Trade-Getting Letters to Con- 
sumers— sre Vol. II, p. 147. 

— Letters Asking Credit Informa- 
tion-see Vol. I, pp. 185, 186. 187. 

—Letters to Poor Credit Bisks- 
see Vol. I, p. 185. 

—Letters Taking Header Into Con- 
fidence— see Vol. Ill, p. 181. 

—"Last Resort" Collection Letters 
-see Vol. I, pp. 160, 164. 

—"True Note" Collection Letters- 
see Vol. I, pp. 190, 193, 104. 

-Betallers* Collection Letters- 
see Vol. I. pp. 147, 148. 

— Instalment Collection Letters- 
see Vol. I, pr. 154, 155 

— Collection Letters Offering In- 
ducement — see Vol. I, pp. 156, 1 = 7. 

—Tactful Collection Letters- 
see V.I. I, pp. 140,— 1, 161.— 2— 3— 4. 

—Collection Letters Quoting from 
Delinquent's Letter— see Vol, 1. 

p. 176. 

—Letters to Bring Cash With Order 

—see Vol. I, pp 189, I 'l. 

—Collection Letters Containing 
Salesmanship— see Vol. 1. p. it*. 

—Letters for Collection Agencies- 
see Vol. I. pp. 158. 159. 

—Letters Based on Current Events 

—see Vol. I. pp. 91. 92, 147. 173. 
—Letters Illustrating "Man-to- 
Man" Attitude-see Vol. 1. pp. 86, 

89. 90. 

—Letters Backed With Inducement 
—see Vol. I, p. 47; Vol. II. pp. 49, 
136. 

—Letters Appealing to Women- 
see Vol. 11, pp. 87, 89, 91, 92, 93, 
95. 96, 97. 

—Letters Appealing to Merchants 
— see Vol. I, p. 149. 

—Letters to Bevive Old Customers 
—see Vol. Ill, p. 182. 

—Letters Offering Investments — 
see Vol. II, pp. 102, 107, 110, 111. 

—Letters Appealing to Farmers- 
see Vol. II, pp. 118, 119, 120. 

—Letters With Appeals That Get 
Attention— see Vol. II, p. 26. 

—Letters With Effective and Clever 
Appeal — see Vol. 1, pp. 101. 103, 
104; Vol, II. pp. 101, 102, 103; Vol. 
Ill, pp. 172. 178, 179. 
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CASSELLS CYCLOPiEDIA OF MECHANICS 

e.SOOlLLUSTRATIONS 30.000 INDEXED ARTICLES 



1 Edited by 


If You Want to Make Anything 


Assisted by ^ 


PAUL N. HASLICK 


Consult These Volumes 


100 Practical Experts | 




For the Handy Man 
About the House 



m 



For the Bqy Who 
Likes fo Make Things 




For Every Man 
whh a Hobbf 



EVF.RV Mech-iiiic. Htiuiiiccr. Scientist. Fanner. Il.mdvnian and Man with .1 Hol)bv should own a set of these books. The work is not only o{ 
priceless v.-il;ie to Mechanics. Klectricians and Scientists, but contains tlionsands of articles written for the Handyman about the house, farm and 
shop ; for anyone who likes to make things, from a match-holder to a suite of furniture— from a wheelbarrow to a carriajre or motor body. The 
boy who is learninu how to use his brains and hands will finil these volumes a never ending inspination. Read the description l)elow When let us 
send \ ija the set for examination befurf v^'U piirchase. 

This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 

Siifn your name to the coupon l*low and let us send you this comi>lete five volume work .at once on approv.al. If you don't keep the lx>oks, the 
set is reiumable AT Ol'R EXrHN'Si;. and we » ill refund your $1 00. plus any expenses. 

r'aCColPc r'v^lnnilpHi !1 aI MophnnipC 's an authoritative work, well printe<l and handsomely bound in five volumes. Written 
VdSSCll a Vj«.-IU|faCUia Ul lUCI^IIdllll^S t,y.-, staff of sUilful and talented mechanical and technical writers, under the direct 
editorship of Haul .N. 1 1 isUick. the fi.reiin.st ]\\ in^ w nier on niechanicit subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and .SO.OOO separately indexeil articles; over 2.500.000 words. The five volumes number l'60pasres in all: each 
volume measuring 7fi xl0^ inches : strongly bound in stout extra durable cloth binding, w ith letterinif in Kold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-.md out offer to pl.acethe five volumes in your home at our expense, without oblii{.af!on to keep them unless you are satisfied. 
Pup fhp PpJIPtifJli MPphjiniP ^''^ practlc.il mechanic will find in thiswork thousands of articles such as : Spindle molder for 
■ Ul IIIC r 1 ax^UXAll lTlCl,Iiailll/ treadle power; cianips used in drilling holes; chucks for holding small tools in lathe; electric 
luotnr conne^tioh^ : boiler cover. inf iMiupoimd; forjfing swivels ; reducing high pressure of electric circuit; tail vice for wood-worker's 
bench : truing emery wheels; regulating speed of c'ectric motors : tool for cutting round holes in sheet metal ; tube ignition for small 
oil engine; oxv-;u etylene blow pii>e or torch for welding and cutting metals: rustless coating for iron patterns ; uses of shunt coils; I'.M. 
spacing ilynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; giinding and polishing 10- U 

met. tis lor a hi^h finish ; t al. iil.itiiiu w ei^'Iit nl rolU-il metal, etc .. etc. CASSELL & 

CnmO f^OnOPill dlhlPPt-lfPilflinnC "'<'<^h indicate the exceptional range and comprehensiveness ot the rDMP&NV 
aUine Ut;ili;i<U 9UU|t;tl'ni;dUlliy» work Indude: Acetylene -Acids-Alabaster-Alloys-B.arometers i'J 4t; c 1 q,h «. 

—Ho. It liuililing—Hookbinding— Budding — Cenicm.',— Chemicals and Chemistry — Cleaning and Renovating — Coa.;'.- uci vnoif 

building — Concrete — Cycles — Krawing Instruments— Dyeing — Hlectricity- linilossing — Enameling -I- ngineering NtW YUKK 

— 1-ngriving— Entomology — Etching — 1-xplosives — Filters and Filtering — Fireproofing — Floors — Furnaces— C.ENTLEMEN :— I enclose 
(".as— (Gauges — Gilding — Class — Granite —Guns and Firearms— He.ating-Apparalus— Illuminating— Inlaying herewith $1.00 for which 

— Ivory — Jewelers' Work — Lamps - l..antern Slides — Leather Working — Lenses— Lithography — Lubri- kindly send me carriage pre- 
cating— Machinery— Marble — Met.al Working— Metals .and Metallurgj — Modelling — Motors — Moulding paid, for free examination, one 
Machines — Paints— Paper — Paving — Photography — Pipes — Plaster — Plumbing — Potten — Pouhry complete set ofCassell's Cyclop.T?dia 
Al)pliances — Presses — Printing — Pumps — Refining — Refriger.ition — Roofing— Ropes— Sand— of .Mechanics, in five volumes. It is 
Sanitation — Saws — Screws— Surveying— Sign Writing— Soaps -Solder— Stairc.ising — Stone — understood lh.it I may examine tlie work 
—Sti.ves— Tanning— Taxidermj — Terracott.a— Tiling — Timber— Tools Upholstery — Valves five days, and if f do not wish to keep it 

— Veneering-Watcr—Wireworking -Woodworking , ,^g„.e ,o notify vfui and hold subject to your 

Examine This Great Set 01 K^ow^tr* !"iiiTe l^iL'eTwrtl, ^^^^^^^ > "f-? ' '".p^K vou 8100 »;ithin 

Books at OUR Expense primimf. ami tin- wonderful fuml of information it con- five days and the balance of .Mfi.OO in mstalments of S-'. 00 

tain.s \Vf want you to t-xamino it thurouirhly. 'or we know you will be ouicklv im- per month until paid. It is further understood that you 

creased with it-s practical value The price of this complete work in tive volumes as wiu refund the dollar paid if 1 decide not to keep the liooks. 

at>ove described, is $18.00. .lust mail unthe cc»upon opposite with $L00 and you 
will receive the set. carriage paid. Kxamine it (ivo days. If at the end of that ^r^xy^vt 

time you do not want it. notify UH and hoi. i subject to our order, and we airrec iMAMB 

t.i return the dollar you have sent us. If you Keep the books, pay us SLOO 

w ithin live days, anil the balance $L'. 00 a month until paid. ADDRESS 

CASSELL & COMPANY (Established 1848) ,/orrupATioN or Emclover 

Lt-45 I as. IQth .Stroe, NLWYORK / Send this coupon or copy of it 



/'lease Mention Popular ilicJtaiiics 



10 



POPULAR MECHANICS ADVERTISING SECTION 



COICSRS 

CUFP5 AND BOSOMS 



Send for Sample 

We will send you by mail, postage 
paid, 1 0 collars for 30 cents, or a sample 
for 6 cents in U. S. Stamps. Cost at the 
stores 25 cents for box of ten. t'^idte 
size and slijle. 

These collars look just like linen and are more 
comfortable, but cost so little that they may be 
thrown away w hen soiled. They may be reversed 
and worn both sides. 

REVERSIBLE COLLAR COMPANY 
Department U. BOSTON. MASS. 



HAfM*£L. . TASSO RUBEN6 KCrLO 



Engineers, Draftsmen 

and all others who have lettering to 
do need this system of easy lettering. 

10,000 Copies Sold 

CONTENTS: 

BLOCK LETTERS : 
Heavy, Outline, 
Condensed, Ex- 
panded, Fancy, 
Shaded and Ital- 
ics. 
GOTHIC : 

Condensed, Ex- 
panded, Itailics. 

ROMAN : 

I'aiicy, Italics. 
script: modern 
architectural 
11th Edition Now Ready 
Contains 3 new alphabets 

til frinitd tin good fafer and handiomely hound in cloth. 
Sent postpaid on receipt of 55 CentS. 

Spon & Chamberlain, JJi^v^b^^^C^s.^': 





127 KINDS Ksti PUZZLES 

Sample with Catalog 10 cents, 

or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul. Minn. 



Mechanics For Young America 

A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cents Postpaid 

POPULAR MECHANICS BOOK DEPT. 
318 W. Wastiington Street. CHICAGO 



Three Months — 25 Cents 

Let US wend yo\i a tiiMl subscription to our finel.v illustrated 
maunzine. Electrician and Mechanic. Prncticul directions for 
all kinds of electricul and n.-eclianical work. Aviation. Wire- 
less TclcRrapIiy. Sampson Publishing Co., 514 Pope Building, Boslon, Mass. 



Have You a Camera? 

Send u8 2.'> cents for 3 nunil)ers of American PhotoKraphy, full 
of practical suggestions, formulas and directions for making 
better pictures. Monthly prizes. Prints criticized. Questions 
answered. 81. .50 a year. American Photography, SI4 Pope Bli^., Boston, Mass, 




. Every Boy His Own Toymaker 

(ireatfsl boys* l)o(>k ever written. 'r»*lls how lo make a Steam 
En«rine. Microacope. an Electric Teleeraph. Teleplione. Ma^c 
I.antem. Boats, kites, balloons, olertrical and mechanical 
toys, traps, fishing tackle. 200 illustratious. Price only 10c 
nostpaid. 3 for 25c. Electric Fun Makers, Dept. 8, Kewanee, 111. 

SO SMOKES FOR 99 CENTS 

me 99 cents by mail Now and I 
1 send you this box of 50 Menges 
avana SeedStORies post prepaid. 
You'll find them stogies only in 
shape; in quality superior to 
many 10-cent cigars. My to- 
bacco is grown in this coun- 
try from pure Havana seed 
and is rich, aromatic, fia- 
vory. Get this box, try one 
—if not satisfactory send the 
n^st back and get all your 
money back. 

H. MENGES. Smoker's Friend 

512 Menges BIdg. ST. LOUIS. WO. 




A CHANGE 

Under a new plan effective April 1, 
1911, our street number is changed to 

318 W. Washington St. 

The change in address is caused by 
a re-numbering of the streets and 
is not a change of location. Please 
address our mail to the new number. 

Popular Mechanics Magazine 




A SCHOOL WITHIN ITSELF 

There are XX chapters in all. XIX carrj'ing you from the fundamental principles of electricity on through the 
various branches to a point where tlie careful student comprehends the complete desiring, care and operation 
of a djniamo or motor, and one chapter on electric automobiles, outlining theii; construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as lo bring clearly to his mind !l c 
points he needs to know reifardine same. The book contains a dictionary detinine 1500 Klectrical Words, enabline the reader 
to .iscertain the meanine of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
.Ml required tables necessary in the studv are in it. 

$2.00 PER COPY— SIXTH EDITION— 30,000 COPIES SOLD. 



The offer we make of re- 
iundine money if book is 

not satisfactory upon examination is AN I'Nt'SU.M. ONli in connection \\i\h '.he sale of a book. But we have no fear of its 
return. Vour decision will lie what thousands of others have been. Money would not buy it if it could not be duplicated. 
We could print testimonials by the hundreds. It is best to order and be your own judge of its merits. 

Armatures and Fields Wound -- rommutaloris Filled 
.AMKKICA S l-.KKATF.ST KKI'AIK WoKKS 



CLEVELAND ARMATURE WORKS. Cleveland, Ohio 
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^n^e New 




★★★★★★★★★★ 



Encyc 



LOP/EDIA 



AM 




2,387 Special Writers (American and Foreign) 

i$.]87 Subjects 160 Maps 

2,114 Half-tone Illustrations 

400 Special Ilnpravings and Drawings 

126 Beautiful Color I'lates. The whole representinu 

lO Years' Co-Operative Work 

Assembled at a cost of 

OVER A MILLION DOLLARS 



RDCANA 



In 20 Volumes 



An American Encyclopaedia 
of World-wide Scope and 
Undoubted Authority 



BRENTANO'S to Distribute the 
New (1911) India-Paper Edition 



For more than a generation. Hrentano's with stores In 
New York. Washington find Paris, lias been a leading book- 
emporium, our list of correspondents nnmbers more than 
forty thousand names. 

These correspondents frerinently ask our advice and 
opinion, not only al)out fine sets of standard authors, rare 
editions and volumes but also regarding mhscripiim, books 
(histories, dictionaries, encyclopaedias) and our experts 
have naturally kept well posted with respect to these — 
especially encyclopaedias. 

We have endeavored to deserve the confidence of those 
who thus write; we believe they trust us and we have there- 
fore long felt that the distrii)Ution by us of a high-grade, 
general eiicycloiiacdia that we Icnexo and could vouch for 
would prove a welcome offering to our friends throughout 
the country, as well as to the general public everywhere in 
the United States and in foreign countries. 

Finally there came an op|iortiinity quite to our liking, 
namelv, the revision and enlargement of the celebrated 
ENCYCLOP.VEDIA AMERICANA, published by the 
Hcientijic American Compiling Department in collaboration 
with Frederick Converse Heach, managing editor, and 
more than 2.(XX) editorial writers. 

We knew the AMERICANA to be a work of exceptional 
worth, of which many thousand sets were owned and 
prized; we knew that its twenty volumes covered every 
Held of the world's essential knowledge, old and nerp; that 
it was a vast repository of ^x^d knowledge — the kind that 
does not change as years go by; that it revealed what may 
be called erixrimental knowledge— the kind that has been 
the necessary outgrowth of recent inventions and discov- 
eries as well as modern methods and i)roces.se9 in so many 
departments of to-day's endeavor. 



The New 



i 



The 
Old 



We knew all this and we were also strongly attracted In 
the purpose of the iniDlistiers to i)rint the work on India 
paper, to bind it according to Hrentano specifications and 
to give us the exclusive distribution of the entire edition. 

This means that the Hrentano edition of the AMERI- 
C.VNA will l)ear the hall-mark of quality and that those who 
secure it will not alone enjoy a feeling of satisfaction when 
they consult it, but when they even gtance&t it In the place 
of honor it is certain to hold on desk or reading-table. 

For the Hrentano India-paper AMERICANA is a set of 
books, which though in twenty volumes of more than 
eighteen thousand pages, can easily be kept at your elbow 
on even a xmall desk or reading-table, making frequent 
reference easy, especially for the young folks. 



THE OLD 
AND THE NEW 

The tvvo volumes shown in 
cut, so unlike in size, contain 
exactly the same subject matter 
and illustrations. The old is on 
ordinary paper, the new on 
India paper. The old is 2% 
inches thick, the new 1 inch 
thick ; the old weiirhs6^ pounds, 
the new 2^ pounds ; the old (full 
set) weighs 104 pounds, the new 
• full set) weighs 50 pounds; the 
old (full set) requires 3 feet and 
8 inches of shelf room, the new 
only M inches ><{ shelf room. 

"Ring out the old! 
Ring in the new ! " 



In a word, it is an ideal work for home, 
office or study, and it will be well worth your 
while to learn more about it than can be here 
said; also about the easy way to make it yours. 

Just say: "Send full particulars about the 
AMERICANA as mentioned in Popular Mechanics 
for October " Address 

BRENTANO'S {^■'tZf'] 

Fifth Avenue corner of Twenty-seventh Street 



GRADUATED 
PAYMENT PLAN 

A privilege of this 
(distribution is a grad- 
uated system of easy 
payments to those 
who so desire, or a 
liberal discount for 
cash on delivery, all 
of which will be fully 
explained to those 
who write. 



NEW YORK CITY 
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PARSONS 



Examine FREE the 
Indispensable NEW 

The foremost of money savers in telling one what NOT to do 
The Famous Legal Standard Parsons' 

LAWS OF BUSINESS 

The invaluable companion of 
every one in business, every one 
who does business, every one need- 
ing knowledge about business ; every 
one who holds property or wishes 
to hold it; that is, all the world. 

Over 220,000 sold of former edi- 
tions. Whether or not you have one, 
you cannot afford not to 
own The New, Greatly- 
Enriched 1911 Edition. 

With up-to-date chapters on Em- 
ployers' Liability; Powers and Lia- 
bilities of Stockholders, Officers and 
Directors of Corporations; Food and 
Drug Law; New Trade-Mark Law 
New Copyright Law, Bailment, etc 
Also a Full Glossary of Law Terms 
It treats also of rights and duties un 
der Contracts, Sales, Notes, Agency 
Agreement, Consideration, Limila 
tions. Leases, Partnership, Execu 
tors. Interest, Insurance, Collections 
9x6}^ In. 909 pp. Bonds, Receipts, Patents, Deeds 
Spleiulidlii bound in Mortgages, Liens, Assignments. Mi 
Lntc Canvas nors. Married Women, Arbitration, 

Guardians, Wills, and very much besides. 

Up-to-Date 1911— The bonk contains also abstracts of All State 
Laws relating to collection of Debts, Interest, Usury, Deeds, Holi- 
days, Days of Grace, Limitations, Liens, etc. Likewise nearly 300 
Approved Forms for Contracts of all kinds, Assignments, Guaranty, 
Powers of Attorney, Wills, etc. . 

Please Use Your Business Letter-Head When WritinB 
Sent by prfpaui express, on e.\.i!ninalion lor ten days. If what we claim, 
remit $3. oO in payment : if not wanteil, we will send sumps lor return. 




S. S. SCRANTON CO. 



25 Case-lockwood Block 
HARTFORD. CONN. 



ATTENTION: 

GARAGES, AUTOMOBILE and 
GENERAL REPAIR SHOPS 




Are you in the market for a Lathe ? 

If so, before placing your order elsewhere, be sure and 
investigate the merits of our 15-inch lathe, as it is the 
ideal lathe for your work. The quality is there and the 
prices are low. A copy of our catalog will be mailed 
free on request. 



THE SEBASTIAN LATHE CO., 



107 Culvert Street 
CINCINNATI, O. 



r 
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The Largest Periodical in the 
World Devoted Exclusively to 
Mechanics and Practical Science 



Shop Notes 
Quarterly 



The Great Magrazine of the 

Mechanic Arts 



Every number contains, besides 
about lifty special articles and 
hundreds of original contribu- 
tions from practical men, a care- 
ful Digest of the World's Best 
Technical Literature — all writ- 
ten and illustrated "so you can 
understand it." 

25 CENTS A COPY 
$1.00 A YEAR 

Ask your newsdealer 

to save vou 
a copy of each issue. 

Or can you lind a more profit- 
able investment for One Dollar 
than a year's subscription 



Popular Mechanics Company 



318 W. Washington Street, CHICAGO 



EIDE 



J 
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SFop Forget tin^ 




— Now, What Was That Fellow's Name? 

Can't Remember Those New Terms. 
._.! Know— But Can't Find Exact Word. 
...What on Earth Did He Say About It? 

A Perfect Memory 

Is the Key to Success 

The mind of the average person is filled with 
thousands of single unrelated ideas which 
waver and fluctuate with every emotion, like 
the billows of the sea. 



The man with a Wandering Mind can 
never hope to Make Good — he will always be a 
drug on the market — he has too many competitors. 
The great men of all ages are those who acquire the ability to 
concentrate and to memorize. 

You Can Be Trained to Remember Accurately 

In the business battle — matching wits each hour of every day — the 
ability or inability to think on your feet, to remember instantly and 
accurately means gain or loss. To succeed you must be "forget-proof." 
Just as surely as a poorly organized business can be placed upon a basis 
of perfect systematization and thereby made thoroughly efficient — so 
can your mind be trained and made a classified indexed and cross 
indexed filing system of facts so that you can command, on the instant, 
any thought, fact or argument. 

The Dickson Method of Memory Training Will Do 

This for You enable you to classify impressions, ideas, names, facts 

and arRuments so as to have them ready at a moment's notice 
at any time. It will train you to think on your feet, to converse in a natural, interesting 
way, to overcome self -consciousness and bashfulness, to acquire easy, logical 
thinking. My course is not a theory, but is purely and absolutely scientific— the result 
of more than 20 years of close, intimate contact with students in schools and colleges 
and searching their developing minds for means of strengthening their memories. 

I Want to Send You My Book, " How to Remember," 

Absolutely FREE Slmply cllp the coupon and mail it today. It will explain 

^ clearly the course that has raised thousands of men from 

failures to great successes. You can have this same traininp. My free bcxik is the first 
step. Don't delay. Age. education, vocation or place of residence makes no difference. 
Send the coupon today. 



My method is highly recom- 
mended by ELBERT HUB- 
BARD, PROF. DAVID 
SWING, and thousands of 
others. Ten minutes a day of 
your spare time will give you 
this training and not interfere 
with your work in any way. 



How to Get a Free Copy of This Val- 
uable Book 



itt 
f ublic 



L kjoom Sodol of Mlkod 

C M - C *C O 



De luxe edition handsomely illustrated 
richly bound. Is exactly 
suited to meet the needs of the man or woman ^| |^ 

who desires to be a successful public speaker. ■ 

The price of this 1911 de luxe edition is 
$2.00. I will, however, present a copy 
absolutely free to every student who 
enrolls for my course of memory training 
within ten days after reading this offer. 




I 
I 
I 



America's' foremost 
liuliiority on Memory 
TraininK, Public Spenk- 
iiitf. Self Hxpression, .infi 
Principal of the Dickson 
Memory School, Auditorium 
Biiildini;, Chicajro. 

Prof. Henry Dickson 
Principal, Dickson School of Memory 
705 Auditorium Bldg., Chicago. 111. 

Send me free Booklet "IIow to Remember," alsii 
full particulars how to obtain a free copy of Dickson's 
"ilow to Speak in Public. " 




NAME , 



Stkket 



I 
I 
I 
I 
I 
I 

J 
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A Praaical Course in 
MechanHal Drawing 



WILLARD. 



A NEW BOOK FOR WHICH THERE IS A REAL NEED 

A Practical Course in 
Mechanical Drawing 

"Written So You Can Understand It" 
By WM. F. WILLARD 

(For several years instructor in Mechanical Drawing at Armour Institute of Technoloey, Chicazo.) 



134 Pages 
131 Illustrations 



Price SO Cents 

POSTPAID 



Cloth Cover 
Size, 5x7 Inches 



A book for individual study, shop classes, trade or high schools, and those who 
would like to know something of the DRAFTING PROFESSION. 

WHAT OTHERS SAY ABOUT IT: 

" It is one of the best books on Practical Mechanical Drawing I have ever seen and I can recommend it to 
any one who desires to make an individual study of drawing." 

E. S. LiBBY, B.S., M.E., Prof, in Experimental Engineering, Armour Institute. 

" This is a very useful little book, and every young fellow who is desirous of making himself more valuable 
to both himself and his employer will find it a great help in 'boosting' himself to a higher plane and *bigger pay.' " 

—The National Builder. 

POWER GAS - GAS PRODUCER 



"Written So You Can Understand It" 

The only authentic reference 
manual covering every detail of 
installation and operation which 
has been written in a non-tech- 
nical manner. This book was 
prepared especially for the in- 
quirer in this field who would like 
to be able to judge intelligently 
as to the economy and advisability 
of changing from other forms to 
Producer operation. It will also 
appeal to the engineer who wishes 
to understand thoroughly the 
working of the new system and 
thus be prepared to handle a 
plant competently. 



By J. C. MILLER, M. E. 



POWER GAS 

AND THE 

GAS PRODUCER 



PRICE CHE DOLbARi 




One handsome, cloth 
bound volume of 192 
pages, printed on 
the best quality of 
book paper and pro- 
fusely illustrated. 



The following list of chapter head- 
ings shows how thoroughly the author 
has covered his subject: Producer Gas 
and the Gas Producer — Classes of Gas 
Producers — Industrial Gases — Compar- 
ison of Heat Values — Types of Pro- 
ducers — Gas Producer Fuels — Gas 
Producer Operation — Gas Power and 
Steam Compared — Reliability of Gas 
Power — Gas and Steam Power Costs — 
Gas Producer Installation— Alphabetical 
Index. 



PATTERN-MAKING - 

By G. H. WILLARD 

WITH ADDITIONAL CHAPTERS ON 

CORE -MAKING AND MOLDING 

"Written So You Can Understand It" 



A book for the man who has to 
do the work. Written by a practical 
pattern-maker of many years' ex- 
perience. Gets right down to busi- 
ness in the first chapter and keeps 
it up throughout the book. Full of 
kinks and actual working informa- 
tion. Profusely illustrated. Ever>' 
one following this trade, or intend- 
ing to learn it, should have a copy 
of this valuable book. 

224 Pages, 312 Illustrations, Cloth Cover 



"Ten chapters are devoted to 
careful instruction for the making 
of specific patterns. The patterns 
chosen are of gradually increasing 
difficulty and cover practically all 
the points that come up in ordinary 
practice. Considering especially the 
low price of $1.00, this book is re- 
markably practical and comprehen- 
sive. It is written in a style much 
more readable and effective than is 
usual with books on this subject." 

— Engineering News. 



POPUUR MECHANICS BOOK DEPT., PUBLISHERS, CHICAGO 
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HOW TO RUN AN AUTO 




Every Owner, Operator, Repairman and Intending 
Purchaser Should Have a Copy 

THIS up-to-date Edition tells in plain words 
how to keep your car in good running 
condition. 

It is a good investment, highly approved by 
manufacturers and operators everywhere. 
By its use you will learn how to set magnetos, 
time the valves, adjust the carburetters, etc., 
also how to make your own repairs, 
II contains many "Shop Kinks" and "pointers" 
relating to one, two, four and six cylinder cars. 
It describes in detail the various types of 
ignition and wiring systems. It tells how to 
get the mileage out of your tires. 
The book is a useful cyclopedia of automobile 
operation in one handsome volume of 675 
pages, 400 illustrations, with ready reference 
Index. Price $2.00 postpaid to any address. 

Table of Contents 

1 . Brief History of Self-Propelled Vehicles. 2. Make-up of a Motor 
Carriage. 3. Compensation and Compensating Devices. 4. Th j 
Driving Gear, Methods of Power, Transmissions. 5. Steering a 
Motor Vehicle. 6. Combined Steering and Driving. 7. Motor 
Vehicle Supports. 8. Motor Carriage Wheels, Requirement' , 
Types. 9. Solid Rubber Tires : Theory and Construction. lU. 
Pneumatic Tires: Advantages, Construction and Types. 11. Tir i 
Troubles. 12. Tires: Care and Repair. 13. Types and Merit ^ 
of Automobiles. 14. Theory of Gas Engines. 15. Parts of a Ga J 
Engine. 16. Four Cycle Gas Engine. 17. Two Cycle Gas Engine. 
18. Compression and Expansion. 19. Gas Engine Operation and 

Efficiency, Combustion. 20. Exhaust of a Gas Engine. 21.Water- 

=r- Cooling System. 22. Air-Cooling System. 23. Power Elements 
of a Gas Engine. 24. All About Carburetters. 25. All About 
Ignition: High and Low Tension Systems, Wiring, Etc. 26. 
Balancing Gasoline Engines. 27. Governing and Control, Various 
Methods. 28. Clutches and Transmissions. 29 Transmissions : 
Principles and Construction. 30. Operation of Brakes. 31. Ball 
and Roller Bearing : Theory and Use. 32. Oils. Lubricants and 
Lubricators. 33. Practical Operation of Engines. 34. How to Oper- 
ate Motor Cycles. 35. Operation of Steam Engines for Automo- 
biles. 36. Boilers and Flash Generators. 37. Burners and Regulators. 
38. Automatic Regulating Devices. 39. All About Steam Cars. 40. Elec- 
tric Vehicles. 41. Principles of Electricity. 42. Dynamos and Motors : 
Operation and Construction. 43. All About Storage Batteries, Charging, 
Etc. 44. Methods of Circuit Changing. 45. Automobile Running, Care 
and Repair, with Words of Caution. 



ORDER NOW ON APPROVAL 

The only way the practical merit of 
this Manual can be given is by an ex- 
amination of the book itself, which we 
will submit for examination, to be 
paid for or returned, after looking it 
over. Upon receipt of the following 
agreement, the book will be forwarded. 



NO MONEY IN ADVANCE REQUIRED | 
I Theo. Audel & Co.. 63 Fifth Ave., New York | 

I Kindly mail me copy of Homans' .\ntoniobile8, and if found eatisfactory I 
1 will immediately remit you $2.00, or return the book to you. I 

I Name ■ 

I Occupation | 

Address (Oct. P. M.) 



Ci 
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Classified Advertisements 



Advertisements in this section, 10 cents per word, each inser- 
tion payable in advance. To insure ads being inserted under 
proper classified head In the November issue, copy must reach 
this office not later than October 1st. 



Madison, HI. August 24. I9I1. 

Fbpular Mechanics Magazine, 

318 W. Washington St. Chicago, III. 
Gentlemen: In response to your letter dated the 3Ist inst. will say 
that the ' ' Patent For Sale " advertisement we placed in your valuable 
magazine, POPULAR MECHANICS, has brought more replies than 
we could answer, it can' the beat. Wishing you the success you deserve, 
we remain 

Yours very truly, 

F. H. FERAUD. 



AUTOMOBILES 



FOR SALE — Hiush runabout fitted with box on rear. lias not 
been run more than :!nO miles. Good as new. .lust the thing for 
liUtclier, grocer or snl>urban liome. Jno. R. Uammeter. Akron, O. 

AUTOMOBILE I.NSTRUCTION.S. four weeks' course c-overintc 
shop and load work — provision for out-of-town men. Send for 
booklet P. .M. West Side Y. M. C. A. Automobile School, 318 
West 57th St.. New York, ??. Y. 

FOR .SALK— ".X" Ford. $150; 10 Buick. $2r)0; Cadillao, $150; 
five-passenger 4(i-hp. Wayne. $350; 20 H. steam engine. $10"; 

to 2 in. power-pipe threading machine, $25. F. J. Rettig. 
Wabash, Ind. 

FORD MODKL "T" four-cjlindrr. five-passenger touring car, 
fully equipped. First $.^n5.00 takes it. King, 22.S0 7th Ave., N. 
Y. City. 

lltlO MITCHFLL j-pasieuger touring car; fine coniliiloi; top, 
windshield. Presto-tank, extra tire, tubes, etc.; riaht price to 
quick buyer. F. N. Slingerland. 442 Hudson Ave., Albany, N. Y. 

" F0R1> FOUR-CYLI.NnER Rr.NABOUT, is as good as new. 
Full equipment. $200.00. C. Kokesch, 2537 Belmont Ave., 
Bronx. N. Y. 0 

50 NEW. fl-Ienf. full elliptic, automobile spiiiigs. l-^x^S. $1 
enfli. F. i:. Alford. Ooshen, Ind. 

I'JU BRUSH ItO.\DSTER nearly new. Fully equipped. H. E. 
Burlinganie. Bo?; 1435. Providence. R. I. 

50 SINGLE CYLI.NDER Runabouts. Reos. Cadillacs and Olds- 
mo'iiles. ?i;n.on each. Knig. IIT West 125th St.. N. Y. Tity. 

BUICK MOI^EL 10, flve-passenger roadster, elegantly equippeil, 
$400.00. Spillane. 248 East llDth St.. .N. Y. Cily. 

CADILLAC five-passenger touring car. $110.00. perfect cnndi- 
tloii. McDonoiigh. 14' Moriilngside Avenue. N. Y. Cily 

AUTOMOBILES— Hundreds of Runabouts, Roadsters, Touring 
Cars. Latest models. C.uarnnteed. Shipped freight prepaid. 
Write to.lay for latest illustrated catalogue. The Automobile 
and Cycle Conipatiy— P.M. 213-215-217 West 125tii St.. New 
York Clt> 

TIRE.S— Ancther" Big Sale On! 10.000 fJoodricbs. ■Mlchelins. 
Diamonds, etc., at unheard of reductions. Every size for every 
llm. Guarantceil. Shipped on approval. Also 5.000 Motor- 
cycle tires sacrificed Tlie Automobile and Cycle Company— P.M. 
2n-215-217 We.n lS.5th St.. New York City.' 

FORD ISIO TOTJRI.NO— four cvlinder— twenty-two h.ir«e power 
-—Comtdetelv and rlcgnntly equipped. Positively like new. Must 
sen, $400.00. Photograph supplied. The •"Theresa," Suite 18, 
117 West 12'.'th St.. y. Y. City. 

CADILLAC— 5 passenger touring cars— only four. $125.00 each! 
Nicely e.iuipred. Ciiarai.tced perfc.'l runninc order. Cb.nKe of 
a lifetime! The Antoniobile and Cycle Company— PM 213-215-217 
West 125tli ^t.. New York City. 

OLDSMOBILES SACRIFICED! A Hundred~Perfect nninlng 
Oldsniobile innabciits $75.00 eaeh' Great Chance for dealers: 
The Automobile and Cycle Company— PM. 213-215-217 West 
125th St.. New York Cit y 

FORD. 4 cvlinder Runabout, runs and looks like new — S200.PO 
—photo. .Slionnard. 114 Fifth Ave.. New York Ci ty. 

REO— I IVF PASSENGER touring— good .is i eu — ^250, Par- 
ticulars, phciogarph. Office 457 Thoroughfare Building. 972 
Eighth Ave., .New York City. 

HOW TO EXAMI.VE and test .«econdbniid automobile t)efore 
buying. Written by one who knows. 15c. Mechanic Supply 
Co.. Woburn. M ass. 

WHITE STEAMER— 30 hp. seven passenger, richly equipped, 
erst $4,700.00. need $500.0 quickl.v. picture furnished. H. W. S., 
17 Washington St., East Orange. N. J. 

CLEVf:LANI> antoniot)ile, $123. Aug. Bayard. Green Bay, 
Wis. 

ON ALL 1912 AUTOS, lamps, horns and metal parts have 
gun metal finish. Make your car up to date. Apply "New 
Era i;iastic Black Enamel" on all metal parts. Use brush — 
one coat only. Dries without heat. Waterproof. Always ready 
for use. .Makes polishir.g unnecessary. Send 50 cents for can. 
Dealere wanted. New Era Lustre Co.. 93 Water St., New 
Haven. Conn. 



STKAM CAR OWNERS. Myers Kerosene Burner, something 
lle^v; write for circular. 720 West Colfax Ave.. Denver. Colo. 

FORD TIMER ATTACHMENT. Changes timer to position 
where it can be cared for. Installed in 30 minutes. Write for 
circular. Spengler Optical Co., Geneva, N. Y. 

FORD "1010" TOURING CAR, five-passenger full equipment, 
as good as new, first $450 takes It. Write for full particulars. 
King. 2230 7th Ave.. N. Y. C. 

GET OUR LIST of used Automobile Bargains. Box 275. Bur- 
li ngton. Wis. 

STE.VM CAR Correspondence School. Particulars, 520 Four- 
teenth St.. Denver. Colo. 



AUTOMOBILE MODEL. Every part shown and named. You 
can to all intents and purposes take off the wheels, raise the 
hood and remove the body; exposing to view the vital parts. The 
only practical method of studying the automobile. Price 50 cents 
postpaid. PofMdar .Mecliaiilcs Book Dept.. Chicago. 



"THE HOW AND WHY of the Automobile."— A 200-page 
book of practical information for seekers after the funda- 
mental facts regarding the gasoline engine and its application to 
the motor car. Interesting and instructive to both the beginner 
and the expert. Bound in full cloth — 250 Illustrations. Price 
$1.00 postpaid. Popular Mechanics Book Dept.. Chicago. 



FORD 1910 five passenger touring 22 horse power, perfect con- 
dition, full equipment, must sell. $400.00. O'Brien, 2145— 5th 
Ave., New York City. 



AUTO SUPPLIES 



FOR SALE — 1 new 20-ln. locomobile boiler and burner. $G0; 
1 secondhand 18-ln. boiler and burner, $45; several 4^.6-hp. steam 
engines, $15; stearin;: columns with wheel complete, $6 to $10; 
1 1906 single cylinder Cadillac engine. 10-hp. complete with 
transmission, $40; 1 2-cylinder Pope Hartford engine, 16-hp.. 
complete with sliding gear transmission, a bargain at $50. R. 
Roth. 14!^3 North Ave.. Bridgeport. Conn. 



12-HORSE OPPOSED AUTO ENGINE. 6-horse auto engine. . 
4-horse stationary mounted, $35.00. Auto less tires and motor, 
$30.00; front axle complete, $10.00; steering gear. $10.00; light 
running gear, $15.00; runabout body with top, pumps, etc. Cham- 
berlain. Bartley. N. J. 



FOR S.\LE— One Bosch low tension magneto. Good as new. 
Sidtable for marine or stationary engine for operating mr.ke-and- 
break, $25.00 One IVt-in. P. Schebler carburetor. $5.00. One 
double coil. $5.00. All in A-1 condition. Jno. R. Gammeter. 
Akron. O. 



AUTO ACCESSORIES— WHOLESALE. 28x3 tires (all firsts). 
$10.21. Oilier .sizes. ■l'>''r aft stiindanl ll.sta. Ounrnntced spark 
plugs. 50c. 10% with order. Balance C. O. D., privilege exam- 
ination. Geo. W. Bolton Co., Detroit, Midi. 

DISTRIBITORS. to sell famous Lady Elgin electrical born. 
Retail $15. Sent for $7.50. Sample horn expressed paid to your 
<'ity. .1. Frank Kramer. Elgin. 111. 



LOOK! 1%-ln. Stromberg, $6; I'^-ln. Holley. $4; 1%-In. 
HolUy. $5; double spark coil, $5; all guaranieed. 403 FourtH 
\VQ.. Newark. N. .T. 



AUTOMOBILE OWNERS; HURRAH! Don't wo-ry over a 
puncture. Pennanent minute repair done with my kit. Guaran- 
tee. Booldet free. Joseph Campion Specially Co.. Benton Har- 
bor. Mich. 



GENUINE GUN METAL FI.VISH for automobile lamps; write 
for sample. Gun Metal Finish Co.. Decatur. 111. 



4 CYLINDER FRANKLIN motor traiKii ;.>-ion. Caibureter. 
timer, coll, muffler, $00; ninning gtar, $1'5. H. Kaskel, Spcu- 
cerville, Ohio. 



3i/ix4 FOUR CYLINDER air cooled motor, carbureter, timer. 

coll. $85.00. R'.itis. 0.\foid. -V. Y. 



AUTO CASES AND TUBES. Guaranteed— 28x3. $9.50; tube. 
$3.03; 30x3, $10 tube. $3.10. :;ox3>4, $14.25; tube, $3.75; 
32x3%, $14.75; tube, $4»25. Prices are for tubes by mall. 
Send for complete list. I ship, allow examination on receipt 
of lO'v- of order. The largest tire dealer in the central states. 
Try them. Many have reordered. Vanderpool. Spiingfield, O. 

SAVE THE PIECES— Broken cylinders, crank cases, shafts, 
gears and housings promptly repaired just like new at one- 
tldrd the cost and guaranteed. Address Welding Dept., Bertschy 
Motor Co.. Council Bluffs. Iowa. 

STEAM AUTO BOILERS Bought, Sold and Repaired. J. L. 
Lucas. No. 2 Fox .St.. Itridgcport. Conn. 

SO.METIIING NEW— "Auto heel rest" Aluminum. 75 cents 
postpaid. Lucas & Sou, Bridgeport, Conn. 

AUTO BODY POLISH— Used In Garage two years— sixty cent« 
gallon to make. Formula, fifty cents. W. W. Snow. Spirit Lake. 
Iowa. 



MOTORCYCLES 



BUi' MOTORCYCLES NOW— 1911 Magneto Excelsior, New. 
$190; 1911 Magneto Harlev. new. $190: 1911 Magneto Excelsior, 
nearly new. $140: 1911 Battery Harley. perfect condition. $120; 
1910 Excelsior. $100; 1910 Greyhound. $100; 1910 Sears. $90 We 
sell >'heaper than anybody. Scrlvens. Ashtabula. Ohio. 



191'- FIVE-H P. PIERCE, excellent condition, equipped with 
8-iu. lamp, prest-o-lite tank, luggage carrier. No. 5 Calvery sad- 
dle and full S6l tools. $200. UU it taken at once. Tlie Kahler 
Company. New Albany, Ind. 
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FEW MOTORCYCLES LEFT to be sold reasonably, devoting 
our entire time to aeroplane business. Chance to get bargains. 
Ha t for three cents stamps. Rubel Co.. LoulSTllle. Ky. 

MOTORCYCLES, $50 UP. Indians, Royals, Thors, Harley Da- 
vidsons, Excelsiors, Wagners, etc.; every one guaranteed; send for 
bargain list and large motorcycle supply catalogue, repairs, etc. 
F. B . Widmayer Co., 2312 Broadway. New York City. 

WE HAVE 15 N. S. U. Machines. Singles and Twins, all 
Magneto MnUels that we sell at actual cost. J75.00 up. N. S. 
V. Motor Co.. 206 W. 76th Street. New York City 

YOUR MONEY BACK if you do not find Keller's Booklet. 
"Construction. Management & Care of Motorcycles" worth many 
ilmes the price. Sent postpaid for 2.")C stamps or silver. Ad- 
dres s E. W. Keller. St. Paul. Minnesota. 

FOR SALE — ROYAL PIONEER motorcycle magneto Ignition: 
used 500 miles; cost $265. Sell $100. Guaranteed. R. L. 
Bart h. Lamar. Mo. 

WANTED, olil Model Motorcycle, condition Immaterial, must 
»e cheap. Spillane. 213 West 125th St., N. Y. C ity. 

NEW 1911 HAVERFORD motorcycle. Run less than 200 miles. 
Mag neto $125.00. 2817 N. Bailey St., Philadelphia. Pa. 

INTJIAN TWIN cylinder motorcycle, fine condition, $85.00. 
J. B Parks, Lawton, Okla.. P. O. Bos 387. 

NEW STANDARD SPEEDOMETER, perfect condition, with 
Adapter for Indian motorcycle; run less than 1,000 miles, $14.50; 
cost $20.00. A. V. Benson. Loveland. Colo. 

FOR SALE — 1910 Indian Motorcycle; new tires; good coiidl- 
U on. $165. John Pearson. Box 596. Weatherford. Te x. 

WILL SACRIFICE latest model twin motorcycle and cameras 
IP. O. Box 979. Schenectady, N. Y. 

ROTARY BICYCLE SIRE.NS. $2; motorcycle sizes. $5 and $6 
Chain repair tools, $1. Battery or magneto cut-out switches. 75c. 
Magneto covers. 75c. Coaster brake bicycles, $25 up. Send for 
catalo gue. F. Widmayer. 2312 Broadway. New York City. 

TRADE 1909 motorcycle for moving picture machine film. C. 
Gil es. So. Cumberland. Md. 

1910 FIVE T\^^N Indian Free Engine attachment. $190. oo. 
T aylor Bros., 8 So. Hudson. Okla City. Okla. 

WANTED— Good, serviceable motorcycle. Must be cheap, 
eia ncliard Mill & Ele. Co.. Blanchard. Iowa. 

2% "THOR" factory overhauled. $85.00. G. E. Kurk. Law- 
to n, Okla. 

1909 INDIAN motorcycle. $100. Ou. Photo upon request. Chas. 
L. Barkley. Salisbury. N. C. 

WANTED— MOTORCYCLES, any make, year or condition. 
Ki ng. 2230 7tli Ave., N. Y. City. 

FOR SALE— 1911 Indian 7. Bargain. Wm. Letricr. Tiffin, 

Ohio. 

CASH for used motorcycles. Rubel Co.. Louisville. Ky. 

.MOTOKCVCLES — linornnuis variety of American and Imported 
makes — Indians. Marsh's, $25.00. Hundreds of other bargains! 
Shipped freight prepaid. Write today. Large illustrated cata- 
logue free. The Automobile and Cycle Company — PM, 213-215- 
m West 125th St., New York City. 

FOR SALE — Pierce Arrow four cylinder, run only 300 miles, 
flas Bosch Magneto. Schebler carbureter, luggage carrier and 
box. Prest-Lite and $6.00 lamp; extra inner tube; tires new; 
cash $15(1.00; absolutely in go')d ninnlng condition. O. R. 
Ca rl son. V24 West 0th St., Rodiester. Ind. 

TIKES — Anotlier Big Sale of 5.000 motorcycle tires — Goodrichs. 
Diamonds. Michelins. at unlieard of reductions — Every size for 
Every Rim. Guaranteed. Shipped on approval. Also 10.000 
Automobile tires sacrificed. Tlie Automobile and Cycle Company 
- PM, 213-215-217 West 12.'ith St.. New York C ity. 

WANTED USED MOTORCYCLES— One or a car load: Tlie 
Automobile and Cycle Company. 213-21.3-217 West 125th St.. 
Ne w York City. 

INPIANS $30. Wagners $60. R. S Twin $95; other bargains. 
Get the largest motorcycle catalogue ever issued for 5 stamps. 
Wol ke Cycle Co.. Louisville. Ky. 

MOTORCYCLES CHEAP— 50 secondliand motorcycles that 
must be sold to make room for new Shaw Motorcycles. Send 
for special bargain list. Shaw Manufacturing Company, Dept. 
30^ Galesburg. Kansas. 

TORPEDO MOTORCYCLE: Ready to ride. $50. Photograpli 
gen t. "Motorcyrle." 2ti2 Sloan Ave.. Syracuse. N. Y. 

LECTRIC Motnpycle horns. $2.50 prepaid, guaranteed, money 
ba ck. Leslie Buy.zell. Maiden. Mas s. 

MOTORCYCLE CASES AND TUBES— 28x2. corrugated. $5. 
Bailey, $5.50; tube, $2.40. 28x2%. corrugatPl. $5.75. Bailey. 
$6.25; tube. $2.05. 28.x2%. corrugated. $6.25. Bailey. $7. 
Nobby, $7.75; tube. $2.66. Single or double clinch. Guaranteed 
cases and tubes. Bailey type, single clinch. 28x2^4. $7.75; tube. 
$2.65. 28x2%. $8.30; tube. $2.82. Price of tubes Is by mail 
including postage. Send postofflce order for tubes and 25^ on 
cases and I ship, allow examination. Wm. Vanderpool, Sprlng- 
fleld. Ohio. 

DON'T BUY A BICYCLE Motor Attacnment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 27, Galesburg, 
Kan sas. 

SUPPLIES — The largest stock in America. Immediate s'lioment. 
Lowest prices. A hundred new ideas shown in our big free 
catalogue P. Motorcycle Equipment Co.. Hammondsport. N. Y. 

INDIAN MOTORCYCLE, cheap for cash. Frank Paine. Route 
5. Rosedale. Kansas. 

PIERCE FOUR-CYLINDER MO"n)RCYCLES scarcely used and 
in first-clas.s condition: for s.Tle at very low prices. Wm. B. 
Colburn, IX Hanover St.. Buffalo. N. Y. 



AERONAUTICS 



RUBEL COMPANY AT LOUISVILLE. KY., can give you any- 
thing needed in the aeronautical line. Get their big catalogue of 
motors, propellers and supplies. A visit to their factory would 
convince you that they have the largest Aero Supply House iu 
America. Enclose ten cents in stamps. 

FOR SALE— .V perfect Santos Dumont monoplane, thirty horsc- 
powc. titled with pontoons for water and wheels for land. Guar- 
anteed to fly. Just the thing for an amateur. Will demonstrate 
to purchaser or send photo while in flight. Reason for seHing. 
buying two passenger machine. Price at Akron, O., $800.00. 
■Ino. R. Ganiinetcr. Akron. O. 

MODEL SUPPLIES, DRAWINGS that tlie smallest boy can 
understand. 3- ft. Blcriot or Antoinette with building instnictions, 
rostpaid. 15c. 40-in. Curtiss as used by Lincoln Beachey. price 
25c. Ballbearing Sliafts. 30c: 2%-in. rubber tired wheels. 30c. 
Send stamp fur catalogue. Brooklyn Aeroplane Supply Co.. 151 
7th Ave.. Brooklyn. N. Y. 

WORKING DRAWINGS AND DESCRIPTION of Santos-Du- 
mont's monoplane or Wright's biplane. Fifteen cents eacli, hotli 
for twenty-tive. Hibline. 708 W. Lafayette. Baltimore. Marjiand. 

RACING MODEL, guaranteed flight 1,000 feet: everjthing ready 
for putting together; drawings and instructions $2 postpaid. Large 
catalogue 5c. A. ilclcomhe. Castle Rd.. Bedford, England. 

INTERES'HNG CATALOGUE PRINTED IN COLORS of 'Ex- 
panding IMlch" aeroplane propellers mailed on receipt of three 
cents in stamps. "Expanding Pitch" Propellers are the most 
efficient blades in this country. Rubel Co.. Louisville, Ky. 



USED AEROPLANE MOTORS, $125.00 up. Rubel Co.. Loiils- 
ville. Ky. 

FOR SALE — One Curtiss type aeroplane without power, one 
witii power, and one 5(i-lip. aeromotor. all have made fiiglits. 
Write for particulars. Longo Balloon and Bi-Plane Co., Dan- 
ville. Ky. 

HOW HIGH? HOW FAR? Why guess at the distance? Obtain 
it accurately witli a Metroscope Cane; sent on receipt of $1.0(i. 
Tlie Metroscope Mfg. Co., 723 W. Mulberry St.. Spriiigfleld. Ohio. 

SEVEN AVIATORS with Gray Eagle Aero Motors are flying 

Curti.ss type bi-planes. They cost but $485.00 complete and fully 

equipped. Write for illustrated booklet of proof. Immediate 

deliveries. Rubel Co.. Louisville. Ky. 

AIR-SHIP FOR SALE, complete with silk bag. motor and 
tent. $300 f.o.b. Seattle. H. P. VIdal & Co., New Westminster. 
B. C. 



AEROPLANES in stock, immediate delivery. Rubel Co., 
T.nnlstille. Ky. 

COMPLETE PLAN drawn to scale with full instructions for 
laiilding the only Wright 3 ft. Bi-plane Model that positively 
flies. '2'>c postpaid. Diawing and directions for three-foot model 
Blerint Monoplane. 15c. Stamp brings most complete. Interesting 
and instructive catalog published. Ideal Aeroplane & Supply Co.. 
S2 W. Rroadway. .New York. N. Y. 

ROTARY <JAS UNIMOTORS. Air or water cooled. 32 ex- 
plosions every revohition. Reliable as steam. Guaranteed. 100 
hp., 200 pounds. Popular prices. E. R. Holmes, 620 N State 
■St., Chicago. ^ 

LET US SUPPLY your wants. Everything for aircraft. G 
stamps for largo Illustrated catalogue Heatli Aerial Vehicle 
Co.. :'.4fl3 Soutliport. Chicago. 

1 NEW ir)-HP. Air-cooled Curtiss Motor. 4-cycle. 4-cyllnder. 
with accessories. $225.00. O. A. Loveless. Watersnieet, Mich. 

-VNZANI MOTOR, two cyli 'der. twelve liorse. air cooled, weight 
.•<ixty pounds. I'erfect condition. $150 with Longuemere and 
■oil. Mack. .''i71-4.'"itli St.. P.rookl.vn. N. Y. 

RACING MONOPLANES; 30-ln. x 40-in., ties 950 feet, very 
durable: excellent prize winners, $1.25 postpaid; very specdv 3-ft. 
racer flies l.lHKi ft.. ?2. 2 5 . Rohle Monoplane Co.. Will i ams. N. Y. 

OLDEST. MOST RELIABLE MODEL DEALERS in the U. S. 
Biggest line guaranteed models ready to fly 50c upwards. Special, 
guaranteed tlvcr prepaid $1.00. Send stamp for catalogue. 
Aerofly er Co!;i pany. Medford. >!a6 S. 

BENTON S CHICAGO AERO WORKS. 164 North Wabash 
Ave. Aeroplane accessories n-'i""'''! notors. also models, wood. 
rubbe r. p ropcl l era. Htamp for catalogue. 

AEROPLANE SfODEL. won llrst prize St. Louis Aero Show; 
record flight 175 feet. 50c. Globe Sales Co.. Box 542, Pontiac, 
Michigan. 

WORKING DKAWINGS OF THE "DEMOISELLE." Santos- 
Dumont's remarkable monoplane, offered to the public for the first 
time. The set comprises seven large blue prints, showing every 
detail of construction, accompanied by a description of how to 
build. The machine is unencumbered by patent rights, the famous 
.".viator placing his invention at the disposal of the world. Price 
.?J.00 postpai d. P<^pular Mechanics Book Dept.. Chicago. 

' VEHICLES OF THE AIR." the newest and only tip-to-date 
rontriliution to tlie literature of aeronautics, contains large work- 
ing plans of all successful modern flying machines. Tills book of 
."lOO pages. 14(1 half-tone photographs and 130 drawings is the only 
book juiblished containing every known fact of this interesting 
subject. Size. 9x5% inches. Price $2.50 net, postage 25 cents 
extra. Popular_Mechanics_ Book_Dept. ._Chicago^ 

MODEL AEROPLANES HOW To MaKE AND FLY THEM. 
By W. Twining. Consisting of 5 sheets of scaled drawings, 
showing three different models, with descriptive booklet. By mall 
'inc. Popular Mechanics Book Dept.. Chicago. 

PATENTS SECURED on Aeronautical Inventions. C. L. Parker. 
ex-examiner Pa ten t Office. 910 ( ; . St.. Washing t oji^ D. C. 

BAMBOO SPECIAL GRADES for Aeronautic Work. Reed. 
Rattan. Spilt Bamboo for models. J. Deltour. Inc., 49 — 6th 
Ave., New York City. 
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BOOKS AND PERIODICALS 



ENGTN'KKRS' quesstlons and answers for license, by Hol»son. 
for twenty-tlve cents, postpaid. Send stamps. Reiily's Book 
Store, I'lii ladelp lila , Pa. 

GASOLINE STERN WHEIX HOATS: Their .lesiun and equip- 
ment: Ifi illuiit rations; data from 50 boats, 10c. Tho Gas En- 
glne, Cincinnati, O. 

FOR S.M.E: BOOKS: Slany scarce items. List free. W. W. 
Yai.cey. ■")21 Criitendcn. Owensboro. Ky. 

\VE .VDVI.^K YOr FREE, and Ixian By Mall the very best 
standard luxiks on Success, Business. Recreation, IleaUh, Home. 
Social ani I'ulifical I'l-oblenia, Religion. New Thouijiit. etc. 
Prompt service. No security or tiresome rules. Full lists and 
Weekly bulletin for luistal witli your name and address. Oriental 
Esoteric Society, 11!). VVa.sliington. D. C. 

ROOKS, ANY KIMi you want. CataloR.s free. Reese I'uli- 
llshipg House. Mt, I'leasant , Pe nnsylvan ia. _ 

WIZARH'S MANUAL explains Ventriloquism, Mlnd^readlng 
and Magic Tricks. Price, 2.'ic. Ci-esceiit Co., IJo.v 111. Auiora. 
Nebr. 

REA1> "Tlie Mall Order Men-liant." a monildy money mak- 
ing mneaziiie. .special six months onlv l.">c. H. Laiz, Atlantic 
City. N. .1. 

FOR SALE: A very little used pocket Kent, $3. F. H. Til- 
lotson. 416" Lake Ave., Chicago. 

THE ROADMAN'S GUIDE or Money .Maker's -Manual is tlio 
best selling o.ie dollar mail order liook ever pul)I^^hed. Circu- 
lars furidshed. Write for sample circular and prices or send 10 
cents postage for sample copy of the book. Address .1. C. Bur- 
row. I'liblisher. .">:!:: Fourtli Avenue. Ix)uisrillc. Ky. 

IXTERESTEO IN GASOLINi: ENGINES? Send 5(»c for book- 
let, "How to Run and Install Gasoline Engines," and a year's 
subscription to Gas Knergy. 28 Murray St.. New York. 

GOOD RESl'LT.s, greatest mail order magazine publlslied, 
three moutlis lUc. (iood Results. 2014 A West 2r,lh St.. Chicago, 

:J.0On MONEY-MAKING FORMULAS, lliig-page cloth bound 
book 25c prepaid. Scientilic book catalogue free. Clarence Hard- 
age. Syracuse, N. Y. 

YACHT AND BOAT BUILDINGTBOoks. sldp liictures, etc? 
Send for 80-page illustrated catalogue. The Rudder Publlsldng 
Co., 3 Hudson St., New York Vily. 

GAS FOR POWER Is taking the place of steam for reasons of 
economy. Learn all about tliis great cliange by reading our new 
non-technical book on tins subject, written liy a Hist class au- 
thority for tlie practical man. 1!>2 pages, profu.sely illustrated, 
cloth binding. Price 51-00 postpaid. Popular .Mechanics Book 
Dept., Chicago. 



"METAL SPINNING" is the name of the only book pul)llshed 
on this interesting aii. A concise working manual both for 
those wlio desire to spin metal ;;s an art recreation and to 
follow this work as a trade. 8u pages, oi! Illustrations. Price, 
r>0 cents postpaid. Popular Mechanics Book Dept., Chicag o. 

■ KEEN KNOVVLEDGK " siiliscriptioii 2."ic. Advertising 2c per 
word, $1 per inch, llu-ee times. Palmlaud, Floral Park, N. Y. 



EDUCATIONAL AND INSTRUCTION 



SUPERINTflNDENCE OF BUILDING CONSTRUCTION -in- 
struction given by specialists in all branches, who are actually 
ei. gaged on high class New York City work: you learn from the 
start ; terms low. Address, giving present occupation. P. O Box 
!'l. Mount Vernon. New York. 

AMERICA'S FINEST PENMAN 'caches rapid, tireless writ- 
ing by mail. Small cost. Wire, write or telciilK ne. Francis 
B. Courtney. Ce<lar Rapidsj Iowa. 

STENOGRAPHERS— Our tested system increases speed 50 to 
100 per cent. .No pay unless salarj- is increased. Scliool Speed 
Stenography. 12i.'» Harvard. Washingtt)!!. I>. C. 

FREE TUITION BY JIAIL: Civil service, drawing, engineer- 
ing, electric wiring, .igricullural. poultry, nonnal, academic, book- 
keeping, shortliand courses. Matriculation, $5. Tuition free to 
first applicant. Apply to Carnegie College, Rogers. Ohio. 

CLASSES IN DRAWING and mathematics, Sundays from 9-12 
at 822 .Nonli Clark St. H. Ilanstieii Son. 

SHORTHAND IN SKVEN LESSONS. Quickly learned at 
home. Most rapid readable system. Most rapid numl)ers. Send 
lOe now, and 25c in 3 days, or return book. Uidgraph Co., 
Omaha. Nebr. 

YOUR OPPORTUNI'n' to secure six illustrated lessons with 
Instructions, from a celebrated teacher In peiunanship for 50c; 
write loiiay. Lutlier System. :.2::4 W. 2">tli Place. Ciccio. 111. 

YOG CA.N WHITK 10(1 WORDS a nunute without knowing 
Shorthand. My new method. Abbreviated ix>i>ghand. .simpler thau 
tlie simplest shorthand, tried and approved by thousands. Y'our 
money back if not delighted. Sample lesson 2oc. Full particulars 
free. Write today. A. B. Weaver, Court Reporter. Dept. C. 
Buffalo. N. Y. 

$200 TO f600 MONTHLY easily made titting eyeglasses. Sliort^ 
easy mail course. Diploma. Special reduced tuition fee. Big 
demand for opticians. Best and easltsi money- making ljuslness. 
Ouick sales. Tremendous profits. We assist you to start. Writo 
today for free "Booklet 4." Tells how. National Optical College, 
St. Louis. Mo. 

LKARN TO PAl.NT BKAUTIFUL art glass pictures. Inex- 
pensive. Easily leanied. Big profits. I'articulars for dime. 
La Bowes. Itluefleld. W. Va 

HOME-EDUCATIONAL SCHOOLS (established 18;tl). thorough 
"i urses, practical in all sub.iects. made and tested l>y years of 
experience. Address Home- Educational Schools, Dept. 8, 17 E. 
Third St., Dayton, Ohio. 



TELEPHONE PRACTICE. Complete Instructions by mall: 
qualines nen for quick advancement to high position. Write for 
particidais. The Sinclrir School of Telephony. Cambridgeport, 
Mass. 

ELECTROPLATING. Learn this useful occupation from our 

112-page treatise. It is "written so you can understand it" and 

will enable the humblest beginner to make a start. Price. jOc 
postpaid. Popular Me chanics Book Dept., Chicago. 

BEST SHORTHAND BOOK for home study. Tliousands of 
successful stenographers learned from it; so can you! Pitman 
system complete, cloth hound, handy size, llnest engravii'g; 
.specially arranged for self-instruction. Price *1, Every bcok con- 
tains coupon entitling the purchaser to receive one month's prac 
tical instruction by mail. I.,esisons given by the author, Eldon 
.Moran. our \>est known American Shorthand Instructor. Students 
are Intmduccd and correspond with each other. The time to 
begin is Now. Young people succeed well. Book well worth $1 ; 
liesldcs. mail lessons worth $2 will lie rece! ed without extra cost. 
Book and lessons sent immediately upon receipt of order. 
Address Popular Mechanics Book Dept., Chicago. 



PICTURES AND POSTCARDS 



GET THE LATEST SET of screamingly funny high-grade comic 
post cards in ten different designs, entitled "How Can You Do 
It." Forwarded to any address upon receipt of only 12e. Green's 
Supply Company. Dept. P, 82 Times Square Station. New York. 

IF YOU REALLY" WA.NT to exchange post cards, try our splen- 
did club. Lists circulate in many cot,ntrie$. Meral»ersliip. 10c. 
Halcyon Club. Box loo. Erie, Pa. 

PO.ST CARD FOLDER, containing 22 beautifiU colored scenei 
along the Colimibla River, in a tine imitation burnt leather cover. 
Send 10c. Ordet« tilled promptly. N. B. Pearson, 214-214\4 
Fourth St., Portland, Ore. 

YOt"LL t!i:T CARDS from everywhere. Membership lOc. Idaho 
Card E.\ciiange. Dept. K, Box !iOti. Boise, Idaho. 

ABSOLUTELY FREE! Receive postals from everywhere be- 
tween Gotham Town and Frisco, by joining our club. Offer ex- 
pire* Nov. 1. 1911. O. Pendergust, 2006 North 9th St., Teir» 
Haute. Indiana. " 

RED HOT SELLERS. Photographic Post Cards of ChicaKo uvla- 
tion meet. August. VMl. 'lU sulijocts. Aviators. machines, 
wrecks and races; t! for 2.''>c. 100, $2.50. Hornby & Freiberg, 
\53 No. LaSalle St.. Cliicago. 

JOIN HUB POST CARD EXCHANGE, 3 months loc. One 
year 2'>c. Ross Charles. Roxbury. Mass. 

ART LO'NTERS: Send for beautiful landscape water color pic- 
tures. All original. No two alike. Only $1.50. Dejilers charge 
$4.00. Save $2.50 buying direct from artist. If you are not sat- 
Isfled. return picture and I will refund your money. Yours for 
art. J. Gormaji Strasler. 15 Central St.. Elkins, West Va. 

FINE POSTCARDS; 12c stamps brings 20 highe.st grade. Robt. 
G. King. 11" Garland Ave.. Youngstown. Ohio. 

.MOVINC PICTURE Post Cards, .sample dime. Ferguson'a 
Mutoscope Co.. Springtleld. Missouri. 

POST CARDS— "0 Idgli grade samples. 25c. P. M. Fitzgerald, 
110 Fulton. Brooklyn. N. Y. 

YOUR OWN PHOTO, or any picture. o:i twelve handsome 
photo post cards, three hand painted natural, lifelike colors 
and lieautifully emlyissed. 70 cents, .s^end best picture. It will 
be returne<l unliaiiiied. Samples for stamp. Photo-Art Gallery, 
Fargo. Okla. 

TRll' AROU.ND THE WORLD. Tour of American Continent. 
25 post cards each set. Beautiful colors from actual photo- 
graphs. 20c set postpaid. Both ;>5c. Eastern Sales Co.. 90 
Pearl St., Hartford. Conn. 

BARGAINS : Post Cards; Dandies,' $1.00 per tliousand. Sam- 
ple liundre<l, prepaid. 25c. Write for bargain list. I^utdishers 
Clearing House. 1^5 So. Dearborn. Chicago. 

POST CARD E.\CHA.\(JERS' 20 artistic p<ist cards free with 
large list of new members, 10c. Maple Valley Canl Ex., Box 
1183. Pittstield. Mass. 



TRADE SCHOOLS 



WANTED — Men. Apprentlcesliip plan reversed; the student 
does the work ii'stead of watching the journeyman. Men leant 
in a few montlis trades of electricity, automobiles, plumblnc, 
bricklaying. Pay or board at the start. Actual contract job*. 
United Contracting Co.. 658 P. E. Bldg.. lyoa Angeles. Cal. 

AUTOMOBILE SCHOOL! You learn^wlth your hands under the 

superintendence of the In-st instructors obtainalile at the Chicago 
School of Motoring. Write for particidars. F. E. Edwards. Inst., 
Dept. "B." 1619 Michigan Ave.. Chicago. lU. 

ELECTRICITY. PLUMBING. BRICKLAYINtL PAIN-HNG and 
Decorating and Mechardcal Drafting, tauglit quickly by expert 
workmen. Actual work takes place of books. Tools and materials 
furnished Free. Splen<iid positions always open. Oldest, largest 
and best equipped trade school. Write for catalog. Coyne 
National Trade Schools. 85 E. Illinois St., Chicago. 



CAMERAS, PHOTO SUPPLIES, ETC. 



SPECIALISTS IN SELLING. EXCHANGING, second-hand 
cameras and lenses. Full line of kodak.s, Ceniurj-. I*renio and 
Graflex Cameras; supplies. .Send Jk; in stamps for catalogue and 
bargain list. "P." iJlockner & Newby Co.. 171 Bn)adway. Now 
York City. 

FILMS DEVEIX)PED. 10c per roll. All sizes. Prints: 2y4x3%. 
3c: 2Hx4V4, 3»,ix3V4. 3%x4^, 4c: 3»4x5^4 and 4x5, 5c. On po«t 
cards. 5c. Prompt returns. Highest grade work. Send 2 nega- 
tives and will prhit free as sample. G. R. Hoke. G206 JefTersoa 
Ave., Chicago. 
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FILMS. PLATES PEl'ELOPEn FREE. Prints, all sizes to 5x7. 
40c per dozen. Post cards same price. 20 years' experience. Mail 
orders. Capacity 500 rolls per day. Always busy. Why? Oa- 
Tidson. McVicl^ers Theatre. ('1iIc;ik'> 

HOW TO >L4KE a smokeless tiaslilight outfit, simple ami 
cheap. Complete instnictions niaile<l for iHc. Photograpticr. :!1 
Maple yi.. Corona, Long Island. N. Y. 



K.NL.VUCIC.MKNTS MAHE to any size from plate or film uogit 
tives, pictures or photographs. Cameras and supplies. New cat- 
aloe and price-Ust for the a.skitiB. Write to-day for your copy. 
.Address T. Harold Kiiiglit. I'cpt. C. l{:Hiiie. Wis. 

BOYS' "IMPEKIAL" GlTARANTEEn CAMERAS, finishes pic- 
tures complete two minutes, suuipie prepaid 50 cents. Enonnoiis 
seller. Imperial Camera Co.. 807 Valley Street. Dayton, Oldo. 

ARE YOU INTERESTED in new original color photography? 
Send for free circular of advice. U. Iseinnanii, :i8.') Uergeii St., 
■N'ewark, N. .1. 

COI.Nt; TO BUY A CAMKRAV Postal brings catalog and full 
liifonnation. L. J. Peahody. 278 Dev ons hire St.. Boston. 

KODAK FILMS DEVELOPED, 10c per roll, any size. Prompt 
attention given mail orders. I'rints 2V4x3Vi to :iV4x4V4. Sc: 
4x.") to "V4x5hi. 4c. J. M. Manning. 10(!2 Third Ave.. New 
York City. . 



WE BUY, SELL AND EXCHANGE. Bargains in Microscopes, 
Telescopes, Field (Jlasses, Cameras, etc. Catalogue and Bargain 
List free. Kahn & Co., Estahllslied 1850. 26 .lolin St., New 
York. 



BUSINESS OPPORTUNITIES 

MAKE BK; money operating a Daydark Post Card .Macliine. 
Plioto postal cards made and delivered on tlie spot in ten min- 
tites in the open street. No dark room necessary— it does not 
leqidre an experienced photograplier to make tlrst-class iiictures 
Pays a gross profit of 5009r. Write to-day for free sample and 
catalogue. Daydark Specialty Co.. liept. K, St. Louis. .Mo. 



LET ME START Y'OU manufacturing name plates, numbers, 
glass, checkerboards, etc. Make $25 a day. I sold 40.000 plates 
In ten years. Write for free lK)oklct. .sixty illustrations. E. E. 
Palmer. Wi oster. Ohio. 



WANTED— ONE fJOOD MAN in each town to take orders for 
made-to-nif asure clothes. Up-to-date styles, very low prices; or- 
ders come easy. High-class penuanent business; splendi<I profits. 
$5.00 a day and up. No money or experience needed. We ship 
on approval, express prepaid, and guarantee perfect fit. Write 
for territory, terms and free samples. Bannsr Taili>ring Co., 
Dept. 187, Chicago. 

POTAfO MACHINERY' FACTORY' baring a fine line of ma- 
chines, wishes to sell factory and equipment. Including controlling 
Interest lo a live party or firm. The factory is well situated In 
the central west, has first class planter, digger, sorter, sprayer 
and cutter, all established with first class jobbers and selling by 
car loads. Can be had for much less than actual value An un- 
equaled opportunity. Address. B. H.. tilh floor. SIS W. Wasli- 
ingloti St., Chicavro. 



M.\KE MIRRORS AT HOME. Big profits with little outlay. 
One 18x."<i-in. ndrror costs $2 to $5. You can siUer a glass this 
size for 20c. .Send $1 In stamps or money order and we will send 
you explicit directions liow lo do it; also how to emboss, grind, 
foil, gold leaf, frost, chip and make imitation stained glass. 
How to ti-ar.sfcr photos on glass, bore holes in class and cut sky 
lights. Oeor.'e L. Patterson & Co.. Dept. 3. Bro-iksvlUe, Ky. 

MAKE MORE MONEY! Start a mail order business; operate 
A "silent salesman" system; spare time; possibilities unltnutcil. 
The licst money making proi)ositions are in "Hiraster." Get away 
from w.ige slavery! "Booster" starts you in business for yinirsolf 
with small investmeiit. Send 10c for two months' trial. Booster 
.Magazine, XfiO Northwestern IlUlg. . Chicai.'o. 



WANTICI*— PARTNER OR CAPITALIST, to finance the mar 
ketlng of my improved Rotary Kxpajision Engine, with patontpcl 
Rotary vahe. No special machinery required. I>nrable. simple, 
compact. Compares favorably with reciprocating engines and rc- 
r.iiires but 2, :i tlie space. Other patents pending. Principals only. 
(.\ddre.ss) Robt. W. Riordan. ■'^Oll Rugby Road. Brooklyn. N. V 

FOR S.VLK OR TRAI>E— Hrick and tile factory, gooil loi-a 
tion, sheds, machinery, kilns, on two railroads, best reason for 
selling, will bear investigation. It' vou u;uit a bargain write Zalcs 
S. McOlnnis. Aledo. Illinois. 

FOR SALE — To close up an estate, bicycle an ' general repair 
shop, with a sporting goods and cutlery store, and novelties. 
$:i.500.00 for J2. 5011. 00; a snap; established 20 years. M. N. 
Wertz. Adm., Tliomasville. Ga. 

BICYCLE A.XD MOTORCY'CLB STORE, estalilishcd for years, 
doing more l)usiness than ever, price less than Sl.ooo; owner liaa 
other business. •7:^2 Madison. Coving t on. K y. 

WRITE MOVING PICTURE PLAY'^S. Big demand; anyone, 
snywhere. can do this work. Complete Instnictioi. list of those 
who buy them. $1. La Favorite. 62 Franklin St., Jersey City, 
N. .1 

LEARN THE TRUTH about Mall Order Business before buying 
"outfits." Important Information and particulars for starting 
free. Mail Order Library. P. M. Tom pkin.s villc. New Y'ork City, 

BARN $10 A MON'TH o i SIO Investment. Use all your time 
or spare time. No lottery. .\o gambling. Strictly legitimate 
proposition. Nothing to .sell liut plan. Get booklet and full par- 
ticulars. Thus. A. Hill. :i:!0(> Qiiivas. Denver. Colo. 

WRITE PICTURE PI.,AY'S. Big demand. Good pay. Easy to 
learn. We'll teach you. Particulars free. Address today United 
Picture Play Association, San Francieso. 



MAKE $2.50 TO $5.00 spare time cleaning and glazing ladies" 
furs: all profit; complete instnictions ."iOc. Satisfaction guaran- 
tefd. Morehouse. Furrier, 822 Fifth. Des Moines, la. 

YOUNG MEN (gentlemen) who are looking for a real busmesg 
opportunity and who would appreciate same are invited to corre- 
spond with the undersigned. William .MullaUy, 8 So. 12111 St. 
.Vewark. N. ,1. 



5.000 FORMULAS ANI) TRADE SECRETS for the home, farm, 
laboratory, workshop and every department of human endeavor. 
The entire collection, postpaid. $1. Process Company 415 Ft. 
Dearborn Bklg.. Chicago. 



BIG PROFITS: Open a dyeing and cleaning establishment, 
very little capital needed. We teach a successful method by mail 
Write for l)Ooklet. Ben-Vonde .System. Dept. C. Charlotte. N. C. 

I MADE $50,000 in five years with a small mail order ImisI- 
ness; began with $5. Send for free booklet. Tells how. Hea- 
cock. Lockport. N. Y 



$2.00 STARTS MAIL ORDEH BUSINESS, new original plan 
nample free. Ha. Reynolds. 622 I.,eavitt St.. Chicago. 111. 



START HOME BUSINESS. Sell your ideas, plans, formula! 
and knowledge l)y mall. Some make $1,000 monthly. Instruct- 
ive l»ioklet for stamp. Information System. 258. Marietta. Ohio. 

YOUR OPPORTUNITY': Start mail order or local business, 
or add lo your present line. Write Marjland Sales Co., Balti- 
more. 



DON'T SLAVE. Learn to re-silver mirrors, new method. Met- 
alize flowers, transfer photos to watch dials. 10c each, three for 
2.5c. no st.imps. Tlie Mills Co., Box 744. Dallas. Texa s. 

I HAVE AN OPENING for a few more intelligent, ambitious 

yoiHig men to join me in a lejitimate. money making business 
Wilniont C. Pfarse, Grand Rapids. Michigan. 

INCREASE YOUR INCOME! Be a Sales Reporter and earn 
$50 to $150 mcnthly. Nothing to sell. Great sideline. Partlcu- 
lars for stamp. Sales Reporter. Caywood, N. Y. 



SLAIL DEALERS: Y'ou can make 05c profit on every $t.On 
order. Write quick for I.#ader Propositions. Van Buren .S\ipply 
Co.. :?50 Crane Bldg.. Racine. Wise. 



BE.ST 10c Mail Order Book out. Explains business fully. 
Barsti w Co.. 514 2Sd St.. Oakland. Calif. 



W.ANTKD— To trade good Incoming Waterloo property for clean 
stock Ibintware. .1. B. fircen. 8o8 Wal .iit St.. Waterlo o. la. 

A SPLENDID CHANCE to make money. No experience neces- 
sary; success certain. For particulars address Hixson & Co., 
2706 E. r.8lh St., Cleveland. O. 



FRKE YOTTRSELF FROM WAGE DRimCERY! Send stamp 
at once for 12 Valuable l>ollar Getting Trade Secrets; start a. 
profitable l)usiness of your own and become independent. "Be. 
Money Back Store," Baltimore. 

MEN WANTED FOR GOVERNMENT POSITIONS— October 
examinations everywhere. Influence unnecessary. Average sal- 
ary $1,100.00. Annual vacations. Send immediately for list of 
positions open. Common education sufTlclent. Franklin Institute, 
Dept. N 82. Rochester. N. Y. 



MANI'FACTI'RERS— We want a good agency. Send full prop- 
osition. United Agencies Co . Newark, N. .1. 



MAKE MONEY WRUHNG SHORT STORIES. Big pay. Free 
booklet. Tells how. United Press Syndicate. San Francisco. 



I.K.VRN THE ART of silvering mirrors at home, complete In- 
«tri:ctions, 25c. H. Clark. 2oin N. Carlisle. Pliiladclpliia. 



FORMUL.AS for anything. 25e each. Mystic Company. Wash- 
ington. D. c. 



IVDEPE.VDENCK and fortune quickly attained In the Manu- 
facturing Mail Order Business, I fumisli formulas, manufactur- 
ing proies.se.s and traile sc<rets In all lines. Sold under a positive 
guarantee; 18 years' practical e.xperlence. Revision and impmve- 
inciit of formulas and processes: reduction of nxanufacturing cost: 
utilization of waste materials, etc., a specialty. Booklet, fomiula 
list and valuable Information free. W. L. Cummings. Ph. D.. 127 
.•^tandart St.. Syracuse. N. Y. 



INCORPOR.\TE your patents and business under Arizona I.aw.s. 
Cost very small. No aiuiual or franchise tax. Members exempt 
front corporate debts. No public statements required. .No re- 
strictions. Hold meetings and do business anywliere. Charters 
cannot be repealed by subsequent laws. Particulars, laws and 
forms free. Southwestern Securities & Investment Co.. Box 
1,488. Pliocrdx. .Arizona. 



NOW LISTEN:— Our Mail Order Encyclopedia C? volumes) tells 
bow lo Iniild up profltable mail business without capital: our 
co-operative plan lielps you do it. Write today. Herman Co., 
Spnice & 58. Philadelphia. Pa. 



MONEYMAKING MAIL ORDER PLANS by which anyone can 
increase their income with small capital. Send for free booklet. 
Tlie Stoddard Company, Boom 505, 47 Orange St.. New Haven, 
Conn. 

START A MAIL ORDER BUSINESS at home. You can 
make a success from the start. We funiisli catalogs, circulai's 
and merchandise at wholesale. Send for our proposition at once. 
It's free. Peerless Trick & Novelty Co.. :'.14t! & :;148 State St., 
Chicago. 111. 

ENCYCI/OPKDIA BT'SI.XESS OPPORTUNITIES? and Trade 
.Secrets. 2 volumes, containing 2.710 rare formulas. .';«5 valuable 
schemes, etc. Price $n.OO. Yours for $1.00; further Information 
free. B. P. Newnham, Waukegan. 111. 
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I'LL SHOW YOU how to start a profitable Mail Order business 
f>f your own. quickly, inexpensively and sensibly without any 
advance payment. If honest. Expert. P. O. Box 1615, N. Y. 

BE A CHEWING GUM Manufacturer at your home. No ma- 
chinery necessary. 500 per cent profit. Complete formula $1.0ii. 
1 artlculars fiie. A. .1. .><t. Gciniain. '2 Canal St., Lewiston, 
Maine. 

SEND Us li'i CE.NTS and we will send you complete instruc- 
tlons for silvering and re-silvering mirrors. Box 283, Scranton. Pa. 

WHEN YOU ARE SICK you call a doctor When your busi- 
ness is not doing well, do the same. We are business doctors. 
Write for our ficc plans un nuikliiK your busl ess a big business. 
Better Business. San Diego, Calif. 

YOU CAN STAltT I.N BUSINESS for yourself at home. Par- 
tlculars free. M. Haynes & Company, 37 Bible House, New York. 

MAIL ORDER BUSINESS— Priceless information free. Peter 
Cobrs. Hoboken. N. ,i. 

MAIL ORDER BU.SIXESS FOR SALE: Retail value, $250. 
Pnap for $3.'>. Carden Mfg. Cn .. 821 Market St.. San Francisco. 

AGENCIES AND DEALERS, get prices and territory for sal* 
of Victor Furnace Tender. Universal, Automatic, sells $7.50. 
V. E. Cozine, Gloversvllle, N . Y. 

I WILL START YOU earning $4 dally at home In spare time, 
silvering mirrors; no capital; .send for free instructive booklet, 
giving plans of operation. G. F. Redmond, Dept. 306. Boston, 
Mass. 

BUILD A BUSINESS of your own and escape salaried drudgery 
for life. Learn the Collection Business. Limitless field; little 
competition. Few opportunities so profitable. Send for '■Pointers" 
today. American Collection Service. 101 State St.. Detroit. Mich. 

HAVE YOU AN'YTHING TO ADVEKTISE? Our Rate Book 
tells you all about advertising mediums, rates, circulation, clos- 
ing dates, etc. Sent for lOc. Worth dollars. Folder free. 
Correspondence invited. Dearborn Advertising Agency, 455 Frank- 
lln Bldg., Chicag o . 

BAISE GINSENG — $1 per square foot of ground. $25,000 on 
% acre. Grows anywhere : 'A city lot a bonanza. 10c brings 
booklet. Sheboygan Ginsen g (iardens, Sheboyg a n, Wis. 

WE STABT YOU In a Permanent Business with us and furnish 
everything. We have new easy selling plans and seasonable 
leaders In the mall order line to keep factories busy. No can- 
vassing. Small capital. Large profits. Spare time only re- 
quired. Personal assistance. Write today for plans, positive 
proof and sworn statements. .T. M. Pease Mfg. Compamr, 181 
Pease Bldg.. Michigan St.. Buffalo, N. Y. 

BE INDEPENDENT. Start Money Making Mail Order Busi- 
ness at Home. New plans. Everjlhlng funiished. Only small 
capital required. Free booklet and particulars tell how. W. P. 
>mier Co.. Box 254. Muskegon, .Mich. 

PATENTS SECTTRED— C. L. Parker, ex-examlner Patent Office, 
010 G St.. Washington. D. C. 

METALIZE FLOWERS, Insects, etc., for jewelry. Ple.isant. 
profitable employment. Send stamp for free sample .nnd book- 
let. P. Benson. Stewartville. Minn. 

I MADE $18,000 in three years in mail order business. Dollar 
booklet free, tells how. H. System, 125, Marion , _Ky._ 

FORM A CORPORATIO.N— Congress Law for D. C^ and all 
States; cheap. Raise mo'ey easily; advice free. U. S. Legal 
Corporation. Washington, D. C. RepresentinR $1,225,000,000. 



CEMENT 



MAKE YOUR OWN DOWN-FACE MACHINE for $1.00. Any 
Style face-plate for three cents each. Simple. Speedy. Blocks 
rest on face plates until hard. Directions and drawings $1.00. 
Money back if not as represented. Concrete, Box P 183, Clin- 
ton. Ontarln. 

IF YOU WANT the best information on cement and concrete 
construction, subscribe for Concrete, leading cement and concrete 
monthly. Sample copy, 10 cents. Yearly subscription, $1-00. 
Concrete. 135 .Newberry Bldg., Detroit, MIcli 



BLACKSMITHS v 



BLACKSmTHS' CALIPERS ANTl DR'TDERS, the latest pat- 
tern, made of special steel by expert workmen. Write for cata- 
logue. Address Gallagher Bros,. Uhriolisville. O.. Dept. A. 

GOOD BLACKSmXHS ARE SCARCE and few learning the 
trade and the blacksmiths must make the tools for all — from 
surgeon to the safe blower. Buy Toy's Modem Methods Forging 
and Welding different kinds of steel solid, and doing all hard 
jobs easy, also hardening and tempering to a standard by colored 
charts. Any smith can be an expert that means good jobs and 
hig money. All for one dollar. Send for valuable samples free. 
W. M. Toy. Sidney. Ohio. 



DUPLICATORS AND DUPLICATING DEVICES 


How to get a Hektograph that will make 1"0 cnpios in 10 min- 
utes; letter size. $2.00. Write for circular. Heyer Duplicator 
Co., 118 No. La Salle St., Chicago. 


COLLECTIONS 


ACCOUNTS collected anywhere: legal opinions. Charles 
gcrald. Roanoke Buildinc. Chicago. 


Fltz- 


ACCOUNTS COLLECTED ANYWHERE. Fidelity Credit 
Richmond. Va. Collections. Law. 


Co.. 


DOGS, POULTRY. AND LIVE STOCK 





SHETLAND PONIES for sale by E. L. Andrews' Sons, Bristol, 
Tenn. 



AGENTS WANTED 



NEW SUIT OFFER! .lust send us your name and you will 
promptly receive the most astonishing — yes, wonderful suit offer, 
together with Paragon Complete Outfit, packed with big assortment 
of Cloth Samples. Tape .Measure, Fashion Figures, Order Blanks, 
etc. — all absolutely Free by Return Mail. Postpaid. This in- 
eludes an offer on a fine suit for youresif so liberal it will startle 
you, and our Grand Otter to start you in a l)ig money-making 
business for yourself. Our wide-open terms, conditions and privi- 
leges will astonisli you. The low prices we will make you on 
men's high-(iuality clothes will amaze you. And we pay all ex- 
press charges. We go to the limit in liberality. We want you 
for our agent in your town, so that we can turn all our business 
over to you. We will start you in a big. established, monev- 
making business. New agents make $40 a week. Do you wonder 
that our agents make all kinds of money? We must have an 
agent in your town. Gel our Grand Offer and the Special Para- 
gon Outfit, which is already packed with big Assortment of Cloth 
Samples and complete equipment, ready to be sent you free, 
charges paid by us. "First Come. First Served." Rush your 
;inswer to us quick if you want a suit for yourself, before some 
i-ne else gets the prize. ,\ddress Dept. 11. Paragon Tailoring Co.. 
Chicago. III. 



SALESME.N WANTED to sell our celebrated "Never Rust" to 
manufacturing estal)lishmcnls. machinists' tool and supply houses, 
sporting goods houses, hardware, house furnishing and department 
stores, also office buildings and residence trade. "Never Rust" 
is used everywhere for rustprooflng all metals. We protect our 
representatives and assists them in building up a legitimate, 
profitable and permanent business of a substantial and dignified 
(haracter. Write for particulars. Bancroft & Company. Harri- 
son Building, Philadelphia. 



SELL XM.\S GOODS In Oct.. .Nov. and Dec. no matter what 
yru do the other 9 months of the year. You can't fail to make 
hig money taking orders in home town. No experience neces- 
sary. Outfit fumislied. Work all or part time. Our 1912 cata- 
log beautifully ilhrstrates 5.000 quick sellers all spld on money- 
back-if-not-satisfied plan. Signed guarantee for every customer. 
Extra valuable premiums besides liberal cash commissions. 
$1,000.00 prize contest begins Oct. 1st. Express on goods prepaid 
everywhere. Write today for territory and the most magnificent, 
expensive and complete agents' catalog ever made — it's free. A. 
W. Holmes & Co.. Dept. F-3, Providence. R. I. 



.\GE.NTS: To sell the newest electric appliance on the market; 
sold everywhere there Is electricity, in the home and office; 
liberal profit ; sales driving sample, weighs a pound, no experi- 
ence or knowledge of electricity required: it shows how to use. 
one light instead of two and get the same results: sells for $3. .50 ' 
and saves the purchaser an Investment of $25; write for par- 
ilculars. The Handy Light Co., 'Jll Opera Place, Cincinnati. Ohio. 

Simply show it and sell it. .Make $5.nn to $20.00 a day. Ste- 
vens Standup Scnibber — only one that scrubs with a brush (as 
it should be done), mops with a cloth, wrings cloth between roll- 
ers, without twisting or tearing, cleans baseboards, windows, walls. 
No stooping, no wet hands. 1^0% profit to agents. Credit given. 
Get it now. but act quickly, for territory is going fast. Elmer 
E. Stevens. 118'.> Curtiss St.. Downers Grove HI. 



EARN A HANDSOME SL^T. Our agents' wholesale Price List 
is wonderful for its low prices. Fine tailor-made Suits, $8.75 
to $24.00; pants, $2.75 to $7.50. Finest clothes in America. Free 
samples go with first letter. If you want to make this your reg- 
ular work, you can earn about $8.00 a day or $50.00 a week 
taking orders. it's easy. No experience required. Our good 
clothes make friends. Tlie business keeps growing. Order a suit 
for yourself. Let your friends see a sample of our high class 
tailoring. Ever>l)ody wiU be delighted. We guarantee aboslute 
satisfaction. Send "us your name. We want only one agent In 
your town. Don't let anyone get ahead of you. Cliicago Tailors' 
.Association. 410 Market Street. Chicago. 



THE N"KW "SWIFTLIT" Lamps light In.stantly with 1 '8 match; 
like city gas: no alcohol used: radically different from any other; 
portable or systems, 100 to 1.000 candle power at will; humeri 
cheap for old lamps; agents making money; great novelty; whole- 
sale price for introduction. Planet Mfg. Co., Dept. 4, St. Louis 
(EstabUshed ]8r>8.» 



MY! HOW THEY FALL for our "Lucky 'Leve:i" toilet combi- 
nation ($3.20 valuei. You sell for $l.oo. Other fellows making 
$6. $12. $15. $20 and $25 daily. Will put you on Easy Street. 
Great crew managers' proposition — good for $100 profit weekly. 
This Is only one pippin in our "27 varieties" we manufacture — 
you save middleman's profit. Our new colored circiilar is like 
seeing the real goods. Free to workers. Get aboard. .\ct today. 
Davis Soap Works. 264 Davis Bldg., 1429 Carroll .\re., Chicago. 
Illinois. 



ANTTONE. ANY\AirERE, CAN START a mall order business 
of their own. Make $10 to $50 a week during spare time; ex- 
perience unnecessary; we, as manufacturers, start you and fur- 
nish everything. Patented grreat repeat order getters; sold ex- 
clusively to our co-workers: big profits; small capital: get in now 
on our new leaders and new plan; get in touch witli full par- 
ticulars. "Whole Truth" and sworn statement. Write todav. 
.7. M. Pe.-vse Mfg. Co.. 193 Pease Bldg.. .Michigan St., Buffalo. 
N. Y. 



LARUES PINE TAR PASTE, and Velvety Paste are high 
grade, down to date, cleaning speciallles which competition ha: 
not touched. No live agent cr dealer c.nn afford to he without 
them. Samples 1 tc prepaid. K. r. LaRue Soap Co., Department 
8. -.84 Niagara St.. RutTalo. N. Y. 

inOH GRADE SALESMAN or city representative for most re- 
markable Instantaneous calculator ever devised. New idea. Faster 
than expensive machines. Will revolutionize all present methods. . 
Fractions easy as whole nimihcrs. Sells for $5.00. Handsome 
profits. Particulars upon request. Instantaneous Calculator Co.. 
Detroit, Mich. 
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ORKAT SUIT OFFER! Tust write us and we will send you 
absolutely Free, by return mail, postpaid, ii large outfit con- 
Uining a bic v.Trlety of cloth samples, fasliion flgures. tape meas- 
ure order blanks, etc. Everything Free, and we will start you 
In a paying business. A most liberal offer on a suit for yourself 
that will make >ou wonder. Tenns. conditions and privileges that 
will astonish you. We will name you so "uich lower prices on 
men's fine clothing that it will surprise you. W© want a live 
sgcnt in your town. You can make $1,000 to $2,000 per year. 
If you will write us before we get an agent in your town you will 
get a wonderful offer. As soon as we get an agent in your town 
he will get profits on every dollar we sell in his terntory. We 
turn all our business over to him. That's why our agents make 
•o much money. If you want a suit for yourself. Answer yuick, 
before we get an agent in your town, you will then get all of our 
great Inducements. Address Dept. 468, American Woolen Mills 
( o.. Chicago. 11!^ 

BUUSHES— We are leaders in the lirush liusiness. We make 
50 different kinds— one for every use. Houses, hotels and schools 
have to use these brushes. Over lOOCr profit. Write for catalogue 
and prices. Torrington Brush Works. Torrington. Conn. 

MAIL ORDER ADS THAT PAY. 20 different propositions 
fuUy explained. All bona , fide, sure-fire Money-getters. Each 
one the foundation of a successful Mail Order business. Send 
10c for full particulars and regular bulletin of new propositions. 
Mail Dealers Wholesale House, 450 F ranklin Bldg.. Chicago. 111. 

L VTEST P\TENT PRIXKINC, CI'P. Nothing like it ever in- 
vented. Clear as ghost. light as a feather. Strong as canvas: 
use on trahi. hunting, flsliing. Fits vet,* pocket: 2.-.c by mall. 
Agents wanted; sells on sight. Hygienic CollapsiWc Cup Co., 218 
Adams Ave.. Seranton. Pa. 

AdEXTS W.\XTED everywhere to sell the celebrated Capitol 
P.i'nitarv Brashes. Excellent inducements. Large profits. Easiest 
gelling 'line in America, Write at once for our new catalogue 
a]id eight reasons. Address Managers Otfice, Capitol Brush Co.. 
Hartford. Conn. 

EITHER SE.K TO SELT^ Oartside s Iron Rust Soap. Removes 
Iron rust, ink and all unwashable stains. Guaranteed. Write 
today. Big margins. H. M. Gartside. :U2 Edmond St.. Pitts- 
burg. Pa. 

MEX \XD WOMEN WANTED to control exclusive agencies, 
rapid "seliing low priced specialty. Universal demand, plenty re- 
Dcat orders; "good profit to hustlers. Write for free sample and 
terms to-day The G. V. Sales Co.. Room 1325, 150 Nassau 
St.. New York City. 

IIVE \C,ENTS WANTED; make big money selling our "Auto- 
Vehicle Washer." Washes a vehicle clean in a few minutes. 
Sales come easy. Write for particulars. Cataract Auto-\ehicle 
W aslier Co.. Topcka. Kans. 

AGENTS WANTED— SELL RICH LOOKING Imported S6x68 
rugs $1 each. R H. Carter. MUan. Teiin.. sold 115 in four days; 
his profits $51. You can do as well. Write for sample offer and 
uiiiQue selling plan; exclusive territory. A. Condon, Rug Im- 
pn rter. Stonington, Maine. . 

EVERY HOME MITST HAVE nur Leader: large profits, quick 
sales- $0 a day to be made; samples and catalogue free. Jobn- 
ston Supply Co-. 218'~j Post St.. Spokane. Wash.. Dept. E. 

\GENTS MAKE $30,00 WEEKLY selling our 500 Handy House- 
hold Articles; catalogue free. Sclieff Company. 103* Wells 
S t reet . Chicago, ^ 

\GENTS WANTED — Send 15 cents for smallest Bible in the 
world and one of each of our catalogues, witli age.ts' prices. 
A S. Mankin & Co.. Alexindrla. Va. 

VGENTS— PORTRAITS 35c. FRAMES l.">c. Slieet Pictures Ic. 
Stereoscopes 2.5c Views Ic. 30 Days' Credit. Samples and cata- 
log free. Consolidated Portrait. Dept. ll'.t". 1027 W. Adams si . 
Chicago. 



I WILL START YOU earning $4 dally at home In spare time, 
silvering ndrrors; no capital; send for free instructive booklet. 
Riving plans of operations. O. F, Redmoi (i. Dept. 30(5. Boston. 
Mass. 

\GE\TS' specialties that sell. Big profits. No chance prop- 
osition. Success absolutely certain. Circulars furnlslied. Three 
samples for dime. Free particulars, Poulson Company. 213 
East Tenth Street. N. Y. 

OPPORTUNITY TO ESTABLISH PROFITABLE AGENCY. 
Representatives wanted for moderate i)ri(ed office specialty of 
great merit; extensively advertised. Exclusive territory and assist- 
ance in making sales. Scofleld Company. Manufacturers. 1950- 
1955 American Tract Society Building. New York. 

WE PAY YOU WELL — Wliole or part time to sell the Pratt 
Automatic Blind Latch. New. Demand everywhere. Showing 
sells It. Chance to make good money. Write today for particu- 
lars Send 25c for sample. Laniford Sales. 203 Broadway. New 
York. 

FREE GOLD S.XMPLE goes with first letter. Something en- 
tirely new. Every firm wants it. Orders $1.00 to $100.00, Nice 
pleasant business. \Vrlte today. Metallic Sales Co.. 460 N. 
Clark. Chicago. 

AGENTS W.V.NTED EVERYWHERE to sell our New Automatic 
StTopper. I*iits a perfect edge on any razor, safety or old style. 
Quick sales; large profits. See our display ad on page 152 this 
issue. S. C. Kanner. 55^ Broadway. New York. 

HANDY TOOL HOLDERS save labor, time, money. Mechanics 
delighted. Fastest selling household device ever invented. Nickel 
plated p( cket outfit. 5c. Big profits. Manager. 158 Lawrence 
St.. Brookl.vn. N Y. 



AGENTS— HANDKERCHIEFS. DRESS GOODS, Carletou 
made $8.00 one afternoon; Mr.;, Boswortli $25.00 in two days. 
►Yee samples. I'redlt. Stamp brings particulars. Freeport 
■Mfg. Company. 5!> Main St.. B rookl yn. N. Y. 

$5 TO $10 A DAY for reliable men and women agents: easiest, 
fastest, best sellers, ever offered; nine sales to each ten calls, by 
our special plan; big profits for you. Full details free. Addres.* 
Household Co.. .\gency Division. No. 63. Topeka. Kansas. 

"TOni AMERICAN CONTINENT." "Trip Around Worid," 50 
water color post cards In attractive boxes. Both sets 25c. Big 
profits. Secor Company. 502 West 122d .street. New York. 

MANI'FACTURER WANTS AGENTS to sell Aurora Black 
Beauty Kitchen Set. Splendid opportunity. Handsome prcmiuin 
ever>' customer. Aurora Mfg. Co.. 335 Broatjway. N. Y. 

IF YOU ARE TIRED of working for other people; if your in- 
come is too small, or if you are looking for something to do 
during your spare time, write me for my big money making prop- 
ositions. It will put you right, C. Palmer. Box 155, VVey- 
burn. Sask. Canada. 

SMALLEST ALARM CLOCK, bible and telescope, 10c each 
prepaid. W. H. Gamer. A-11!' South Lafayette St.. EvansviUe, 
Indiana. 

AGENTS HAVE STEADY INCOME selling our Novelty 
Changeable Signs, gold and silver letters; In demand everywhere; 
catalogue: Climax Novelty Co.. 452 (!ay Bldg.. St. Louis, 

AGE.NTS WANTED in every county to sell Transparent Handle 
Pocket Kjiives. Big comiflission paid. From $75,00 to $300.00 a 
month can be made. Write quick for terms. Novelty Cutlery Co., 
57 Bar St.. Canton. Ohio. 




GERMA.V SILVER KEY CHECKS— over :i5 styles. Steel al- 
phabets for stumplni; names and addresses on checks, key rings, 
etc. Agents wanted, I*rice list free. Pease. Die .\Iaker. Wln- 
chester, N. H. 

NKW: 25c ALUMI.NUM MUCILAGE SPREADER; mar\elous 
seller at 25c. Agent's sample tilled with several raonhts' supply 
15c prepaid. Morrison Co.. Halsted & Melrose Sts.. Chica go. 

.Vt;E>TS: I'ortraits 25c. Frames 15c, Pillow Tops 35c. Sheet 
Pictures i^c. Best temis and prices. Oak Park Portrait Co., 
Oak Park. Illinois. 

OLD ESTABLISHED CONCERN desires to establish agencies 
in all important centers for the sale of the National Water Fil- 
ter. Write for particulars. Federal Filter Co.. 548 West .Tack- 
fon Blvd.. Chicago. 

HOME BUSINESS. Collect names, information, etc.. for busi- 
ness concerns. Steady income. Instructive booklet for stamp. 
Information. System. 259. Marietta. Ohio. 

AGE.NTS make big money selling our new gold letters for office 
windows, store fronts and glass signs. Any one ca[i put them on. 
Write today for free sample and full particulars. Metallic Sign 
Letter Co.. 406 N. Clark St.. Chicago. 

WANTED— Sales agents for the Maxon Pat. Lever and Ratchst 
Screw Jacks. The best jack on the market. Kinsey & Norton 
Mfg. Co.. Cincinnati. O. 

AGENTS WANTED— New and indispensable specialty for au- 
tomobile owners; quick seller: big profits; illustrated booklets: 
vrite today. R, M. Herold. Elgin. Ill 

.VGE.NTS — GET BUSY: write tcday for our proposition; every 
housewife buys. Middle-West Supply Co.. Dept. D. Ft. Scott, 
Kans as. 

THE INSTANTANEOUS FR.\CTION COMPUTER; computes 

fractions mechanically without mental calculation. Postpaid 50c, 
.\gents wanted. Numerometer Mfgrs., 3035 Archer Ave.. Chicago 
IlL 

A LIVE AGE.NT in every town, to sell goods used in every 
I'ousehold; write to-day. W. W. Sprague Supply Co.. lOo .Nortli 
Cambridge. Ma.ss. 

BKST SIDK LINE ON E.\RTII : rlenii cut proposition: pocket 
samples: prompt commissions: consigned goods; Dyer Manufactur- 
ing Co.. 1420 S. Michigan -We.. Chicago. 111. 

$100 MONTHLY and expenses to trustworthy men and women 
to travel and distribute samples: big manufacturer. Steady work 
S. Scheffer. Treas.. MTJ. Chicago. 

FREE AUTOMOBILE to agents. Address Franklin Mercantile 

Co.. Franklin. Indiana, 

$1 INK PENCIL: as good as $2 and $2.50 makes. Practical : 
Ruarautecd .Vtients' sample. 25c prepaid, coin, stamps: lOc clip 
free, Morrison Co.. Halsted & Melrose Sts.. Chicago, 

.\GE.NTS W.\NTED to sell our beautiful scripture wall mot- 
toes, Frank Shilling Co . Navarre. Ohio. 

DISTRIBUTE SAMPLES. $25 weekly. Investigate. Mystic 
Company. Washington. D. C, 

WANTED experienced agent to sell state rights. Big money. 
Box 90 8. .Spokane. Wash. 

AGENTS — Investigate our 50c household necessity, enormous 
sales, fat profits .Jersey Supply House. Washington. .N .T. 

KEW ERA Combination Kettles sell at sight. Other special- 
tie>i. I'nited Supply House. Lyons. Iowa. 

WANTE1>— Agents to sell teas and coffees. Bums & Reed, 
209 Hudson St., New Tork. 
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POPULAR MECHANICS ADVERTISING SECTION 



WOULD $45 WEKKLY INTEREST YOU? Taking orders from 
samples. That's the lowest weekly eoinmissions paiil any one of 
our representatives since April (Some earned $85). Our goods 
are so beautiful and reasonable, your oiilei is practii-ally taken 
when samples aie shown. If ymi want a fast selling line, with 
a chance for a PemMinent General Agency and mean business, 
we will send you samples wortli $2.00 for $1.00 prepaid. (Re- 
funded If samples are unsatisfactory.) Our method (square deal- 
ings) Royal .Mfji- < a.. Rutledge. t'eniia. 

GK.NERAl, AM) LOCAL AGENTS: Here is your opportunity. 
Energetic men can make $2,500 yearly and up. Tlie Improved 
Canchester Kerosene Mantle Lamp revolutionizes old methods. 
Far superior to electricity, gas. acetylene or gasoline at 1/10 the 
cost. Burner llts all lamps. Safe: clean; odorless. Burns witli 
or without mantle. Tested and pronounced by State of Penn- 
sylvania ■'Most efficient llglit found." tJreatest seller known. 
We want a few more live men in open territory. Oancliester 
Light Company. I'ppt. P. M.. 204 N. State St.. Chicago. 

AGENTS. Men. women, everywhere, new invention just out. 
New Automatic Filter for cisfem. Notliing like it on the mar- 
ket. Every liome needs. I'sed l)y all classes. Women de- 
lighted. Big demand. I>rice insignificant. Fascinating, dignified 
exciting work. Everytlung right for enormous business. Success 
sure. Big. profits. Write Iwiay. .Xuloiualic Killer Co., Toledo, O. 

A NECESS.XRY ARTICLE in every home wliere stoves are 
used. Patented detacliable appliance to hold the stove pipe in 
perfect position, pieventing danger of Are and suffocatioti from 
gas. Tills article is veo' reasonable in price and sells at sight. 
Agents can make handsome wages. No experience required. 
Write for particuars. National Stove lipe Holder Company, 
Ottawa, Oliio. 

A BIG WINNER FOR AGENTS: 7-iii-l Nickel Plated Com- 
binatlon Tool Key Ring; screw driver; bottle cap opener, envelope 
opener, pipe cleaner, cigar cutter, nail cleaner. Most useful 
pocket novelty invented. Sells itself. Sample 10 cents. Joseph 
Mathieu. 20:; Court St.. Brockton. Mass. 

10,000,000 U. S. HOMES NEED The Aladdin Mantle Lamp 
because they burn kerosene. Using less oil than ordinary lamps, 
the Aladdin outsliines gas or electricity. Sells it.self on over- 
night trial. Ball sold 850 on money-back guarantee. Not one 
returned. Sample lamp furnished. Write quick for agency 
proposition. .Mantle l.amp Company, l>epl. 118-J, Cliicago. 

SIGN LETTER AGENTS— PAINTERS. Something new and 
better. Attracto Gold or Silver Letters. Anyone can apply them. 
Big money lettering store windows — making glass signs. Write 
today for free sample. Attracto Sign Co.. Kemper and Orchard, 
Clilcago. 

AGENTS— The Novelty Fish Pond and The County Fair are 
lv>u of the most fasdnatiiig game hoaiils ever invented, loOTe 
profit. Orders bound to repeat. Nothing like them on the market. 
Slot machines beat. Both games and two oilier crackeijacks and 
full particulars on receipt of $1.50. Money refmideil after orders 
amount to $10. ou. Uni que Novelty Co.. Independe.ice. Iowa. 

COMFORT. DRAWERS SUPPORTERS. Samples, ten cents. 
Sip Manufacturing Co.. .lersey City. N. J. 

WANTEU— AGENTS and managers to handle new special tool. 
Pa rt Ic ulars free. Gordon & Wilder. Norwood. Mass. 

$25 )\'EEKLY and expenses to men and women to coUea 
■lamee, distribute samples and advertise. Steady work. C. H. 
Emery, MP, Chicago, 111. 

AGENTS MANUFACTURE yoin- own goods. Send dime for 
successful plan. Cherry, Myra. P enn. 

O, YOU MONTIY! $25.00 daily can be made. You be the one 
to get the thousands of dollars. Just send postal asking for 
tenns and free sample proposition. A revolution in Vacuum 
Cleaners that will be snapped up. Get in quick. Aero Vacuum 
Co., X12, ancinnatl. O. 

LIVE AGENTS WANTEf).* A permanent income selling Koeth 
Kombinatiun Kit, 15 tools in one. Finest tool steel, guaranteed. 
Big profits. Wonderful seller. Exclusive territory. Send for 
free sample offer and terms. Currier-Koeth Mfg. Co., 52 West 
St., Coudersport, Pa. 

(CELLULOSIA) DOOR PLATES, new, lettering pure gold. 
Send for sample case. Nothing invested. lOO'/'e profit, sell to 
every house. P*ubllc demand them. La Fontaine. Inventor and 
Mfr.. Sherburne, N. Y. 

AGENTS— SELF-WRINGING MOPS; six styles for all pur- 
poses. New inexperienced men make $9.00 per day. No Invest- 
ment. Send for exclusive territory proposition tliat will make you 
independent. Edward Hllker Mop Co., 1195-A Grand Ave., Chi- 
cago, Illinois. 

EVERYBODY C.\N SHINE THEIR SHOES with ea.se, con- 
venience and economy by using the KroU Patent Shoe Polisher. 
In tremendous demand. Agents making plies of money. Write 
today for exclusive territory. Adam J. Kroll, 600 Blue Island 
Ave., Chicago. 

AGENTS — LIVE ONES, cither sex, can make big money sell- 
ing our three specials in furs, sell for $10.00 per set. Write 
for particulars. Merchants Fur Co., 186 N. La Salle St.. Chl- 
rago. 111. 

SEND 10c FOR HANDSOME S.VMPLE German silver key 
check, your name and address stamped thereon. Big commission 
for taking orders. We also supply blank stock and stamping out- 
flts. Hart Manufacturing Co.. 200 Eckford St.. Brooklyn, N. Y. 

WANTED! ENERGEITC >LAN OR WOMAN, In every city,' to 
advertise, deliver and collect. $4.00 daily easily made. Experi- 
ence not necessary. Steady employment to rigtit party. Write us 
at once for partioilan. Dext«r Supply Co., 50.8 S. Dearborn St., 
Chicago. 

EARN $25 TO $50 A WEEK, spare time. Selling braided and 
embroidered, lawn and lace shirtwaist patterns. Mexican drawn 
work, petticoats, etc. Catalogue and samples free. F. B. Smith 
Co.. 1425 E.xchange Bldg., Paterson, N. J. 



LIVE AGENTS WANTED. Everybody wants it on sight. Sure 
repeater. Hundred per cent profit. For particulars address: 
Lincoln Contractors Supply Co., First National Bank. Lincoln, < 

Nebraska. 

.\ -NEW .N(»V1';LTY as a leader. Start with us. Samples and 
catalogue free. $5.00 a day easily made. J. C. Dodge Co., 
Bartingtoii. Ills. 

SALESMEN MAKING SMALL TOWNS, just wliat you want 
for pocket side-line. Something new, snappy and catchy. Quick 
shipments and prompt commissions. Wrke for order book today. 
State territory covered. R. Dahne. Sales Mgr., 208 Sigel St., 
Chicaxo. 111. 



.\(;i:.\TS— lOc'V PROFIT— (icnuine Leather Cumbinal ion Purse, 
Hlllfold. Memorandum Book. Pencil. Identification Card. Sells 
at slglit. .\gents' sample 45c postpaid. LeRoy Specialty Co., ^ 
7ij I'aik Place. Honn) 52. New York. 

.VGENTS — Our new ifOl model Incandescent Kerosene Burner 
100 candlepower light — burns with or without mantle. Prices defy 
conipetitinii. I'articidars free. Simplex Gaslight Co.. New York. 

S.VLES.MAN — Traveling, to carry Garvey Fountain Stencil 
Brush as side line: thmisands sold. American Dlagraph Co.. 
N. 2d St.. St. T^ids. Mo. 

SALES.MEN. AGENTS. REPRESENTATIVES. Write White 
Vending Co., 1S:?5 Van Buren. Chicago. Big commissions paid 
ninnlhly. f or selling our S'endirg Macliines. 

W'A NTE D— A 0 K NTS. 7 cents profit each 10 cent sale; best j 
little article ever oirered; sample for S cents in stamps. Rawllngs, % 
Kiix St. t.n uis. .Mo. 

EXPERIE.NCED .\<:i:\TS. .Male or female. Repeat orders. 
111"';. Write tis. Shaver Specialty Co.. Dept. L-1. Somerset, Pa. 

UNLIMITED OPPORTUNaTY FOR AGENTS selling autonio- 
liile tire ref);iir kit. Florence .Vovelty Co., Box 1. 4505, Phlla- 
ilelphla. 

VALUABLE INFORMATION for agents, mail order dealers 
.'.nd beginners. Descriptive literature free. Andrew Brems, Cor- 
oiia. N. Y 

AMAZING IN•^'ENTION— Entirely new lamp burner. Change^ 
ordinary kerosene illumination Into beautiful large white pas light. 
Gtiaranteed Smokeless. Odorless. Not a mantle. Can't break. I 
Unlike others. Brings you quick sales, large profits. Show ten, 
sell nine. Only 35c retail. This territory just opened. Act now. 
•• Radiollte." 364 Colonnade. Toledo, O. 

AGENTS — $50 weekly; we manufacture the best needle case 1 
made; a wonderful seller; 200 to 500 per cent profit; talking un- 
necessary; our copyrighted "Trust Scheme" Envelopes do the ^ 
work; general agents can make over $100 weekly; send 10c for a 
25c sample containing 115 needles; particulars free; buy direct 
from the factory at wholesale. Paty Needle Co., 102 ITnioii Sq.. 
Somervil'-e, Mass. 

"AGE.NTS, lOO^r PROFIT." New Patented Automatic Razor 
•Stropper, automatically puts a perfect edge on any razor, old style 
or safety. Retails at $2. Big seller. Every man wants one. 
Write quickly for terms, prices and territory. P. Brandt Cut- 
lery Co., 84 W. Broadway, N. Y. C ity. 

AGENT S OUTFIT FREE. Quick profits. Best Handkerchiefs. ^ 
Dress Goods and Fancy Goods on the market. Large Manu- 
facturer. Particulars for stamp. Maricopa Mfg. Co., 93 Water 
St.. Brooklyn. N. Y. 

HONEST MAN OR WOMAN WANTED in every town to rep- 
resent well-known wholesale firm. Experience unnecessary. Must 
furnish good references. Easy, pleasant work. Fair salary to ■ 
start. McLean. Black & Co ., 351 Medford St.. Boston. Mass. 

BECOME A MILL AGENT. We manufacture Triplewear Hosiery 
— outwears 3 ordinary kind, replaced free when hole appears. 
Largo profits. 1st reply obtains agency your town. Write to- 
day. Triplewear Mills. Dept. D. 724 C.lrard Ave., PhlladelphiM. 

YO.V CAN MAKE $$$$ as our general or local agent. House- 4 
hold necessity; saves 80 per cent; permanent business; exclusive 
territory; salary or commission; free sample; credit. J. Pitkin. ' 
Newark. N. Y ". 

MEDALLIONS SELL AT SIGHT. 300 per cent to 500 per cent 
profit. Make up your own goods and be independent. "It's 
easy." Catalog free. Fred Resag Co., 1205 W. Randolph St.. i 
Chicago. 

OXE MILLION AGENTS WANTED; fast seller costing 5c. sell- 
ing 50c. Every firm needs. Orders to $50. Postal brings sam- 
ples. Emb ossed Co. . 2497 Milwaukee Ave.. Chicago. 

AGENTS^VE MANUFACTURE GLASS PAPER. Plain glass 
windows m.ide to look like real stain glass; something new; easily^ 
applied; big money maker; two sample sheets of paper, with 
catalogue in colors and discount sheet, for 10c. S. H. Parrish 4 
Co.. 202 S. Hark St.. Chica g o. 

WIDOWS. Ladies. Men. New Interesting. Profitable, easy 
work. Spare time or permanent. Sell our useful specialties. Our 
original selling plan will double your sales. Particulars and $2.00 
premium offer free. Fair Mfg . Co., H F51 , Raci ne, Wis . 

AOEiSTS TO COVER EXCLUSIVE TERRITORY and sell phy- 
sicians. Established line, liberal commission, weekly advance. 
Address Rebman Company, 1123 Broadway, New York, 

MATCH VENDING MACHINES Sell Easily E^fiTwhere. ] 
Agents paid liberal commissions. Geo. A. Ba.vle, Second and J 
Elm Sts.. St. Louis Mo. ^ 

I MADE $18,000 In- three years In mall order business. LidUar J 
booklet free, tells how. H. System. 125. Marion. Ky . { 

AGENTS TO SELL new Automatic device. Big proflTi Un^J 
worked field. Write today for our profitable offer. Superior] 
Wrench Co.. Box 900, Marshalltown. Iowa. | 

AGENTS— $5 dally selling our Handy Tool. 12 articles In one" 
Lightning seller. Saniple free. Thomas Mfg. Company. 462 
Third St., Dayton. Oliio. 
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SIGN PAINTING AGENTS. 1000'% profit. Best and cheapest 
Window Letter made. Easiest mounted. Outfit free. Success 
positively guaranteed. Embossed Letter Co., 2563 Milwaukee 
Ave. . Cliicago. 



AGENTS— BOTH SEXES— We manufacture and control the 
fastest selling household specialty ever invented. P. M. Con- 
nolly. 12.S. Liberty. New York. 



PERFECTION POCKET ADDING MACHINE. Idghtning aeUer. 
Agents wanted. Cincinnati Specialty Mfg. Co., Dept. R., Cin- 
cinnati, Olilo. 



SKLF-THKEADING NEEDLES. 10c a paper. Agent's samples 
and terms free. Ladies' Art Co., Dept. 41. St. Louis, Mo. 



AGENTS! If you are after $$$, better write us. Formosa 
Mfg. Co.. Tlilbodaux . La. 

HANDY KAT TRAP. Great agents' seller. Terms free. 
Zerbe, Sacramento, Pa. 



HELP WANTED 



WE START Y'OU IN a permanent business witli us and fur- 
nish everything. We liave new easy selling plans and seasonable 
leaders in the Mail Order line to keep our factories busy. No 
canvassinu. Small capital. You pay us out of the business; large 
proflts. Spare time only required. Personal assistance. Write 
today for plans, positive proof and sworn statements. 3. M. 
I Pease Mfg. Co.. 191 Pea.se Bldg.. Michigan St.. Buffalo. N Y. 

$:'.,Ono TO $10,000 yearly in the real estate business, witlioiit 
capital; we will teach you the business by mail, apiwint you 
special representative in your locality, of leading real estate com- 
pany, list with you readily salable properties, co-operate with 
iind assist you to permanent success: a tliorough conimercial law 
course free to representatives. If you are honest anil amliitious. 
our free tj2-page book will surely iiiterest you. Address Interna - 
tlonal Realty Corp.. Dept. 18:!4. Cliicago. lil. 

WANTED ONE THOUSA.ND CHAUFFEURS ami repair men. 
Our demand for aut(. mobile engineers exceeds the supply. Calls 
for men of hitelligcnce and mechanical l)ent capable of com- 
munding $100.00 to $1.">0.0() per uionlh upon graduation. Resident 
course $20.00 to $60.00. Home CoiTCspondence course completed 
by practical road and shop wnrk at this sr'iool, highly successful. 
Look this up. Auto Schools of America. Dept. T, 1600 Michigan 
Ave.. Chicago. 

WHY NOT PREPARE for Civil Service Examination? Teach- 
ing'i Stenograpber? Bookkeeper? Stationary Engineer? Electric 
Wiring? Electrical Engineer? Mechanical Engineer? Jlechan- 
ical Draftsman? Electric Wiring? Matriculation, $,">. Tuition 
free. .Mail course . Address CarneKie College. Rogers. Ohio. 

MEN WANTED FOR GOVERN.MENT POSITIO.NS-Inlluence 
unnecessaiy. Average salary, $1,100. Annual vacations. Short 
hours. Steady work. Rapid promotions. Tliousands of appoint- 
ments coming soon. Send postal immediately for list of posi- 
tions open. Common education sufficient. Franklin Insthiite, 
Dept. N- 21, Rochester. N. Y. 

, IDEAS HAVE MADE FORTT'NES. On request I will send mv 
"Inventor's Pocket Companion." telling liow to use Your idea to 
greatest advantage. Patent Secured or Fee Returned. Write to- 
day. Win. N. Roach, Jr., t,(\2 Metzerott Bldg.. Washington. D. C. 

.VE.N WANTED FOR C.OVERN.MENT POSITIONS— October 
ex.1 minat ions everywhere. Influence unnecessary. $00.0(i a montli. 
Annual vacations. Write for list of positions open. Franklin In- 
stitutf. Dept. N-21. Rochester. .N. Y. 

W.\NTED DISTRIRT'TER>< of advertising matter everywhere. 
OllTer D. BarMcy, Motint Pleasant, Pennsylvania. 

MEN WANTED FOR GOVERNMENT POSITIOXS— October 
e.xamiimtions everj'where. Influence unnecessary. Average salary, 
$1,100. Annual vacaticms. Send immediately for list of posi- 
^ tions open. Common education snlTicient. Franklin Institute. 
Dept. N-21. Rochester. N. Y. 

WANTD — ACTIVE MAN OR WOM.\N, each locality. To join 
tids society, and introduce our memljerships. Sick. Accident. 
Death Beneflts. All or spare time. $50 to $500 a month. Everj- 
n\embcr secured gives steady monthly income. Box GA-293. Cot- 
1 Ington, Ky. 

S.\LARY OR COMMISSION. lubricating oils, auto oils, 
greases, house, barn and roof paints, himdred otlier specialties, 
all winners. Big Inducements. Address Desk A, Inland Oil 

Works Co.. Cleveland. Ohio. 

YOV .\RE WANTI':D for Government position. Salar>- $1,100. 
I Send postal for list of positions open. Franklin Institute. Dept. 
N-21. Rochester. N. Y. 

BOILER ROOM SPECIALTY. Leading manufacturer wants an 
exceptionally high grade salesman, capable of selling $100 spe- 
cialty to large power plants. Minimum com. on each sale. $2.'j. 
Ladd. Niagara St.. Buffaln. N. Y. 

GOVERNMENT WANTS EMPLOYES. Write for list of po- 
sitlons open. Franklin Institute, Dept. N-21, Rochester. N. Y. 

I DANDY HOME BUSINESS. Collect names, information, etc.. 
L for business concerns. Steady income. Fascinating work. In- 
' structive booklet for stamp. Information System, 260, Marietta, 

I Ohio. 

r W.VNTl^D— CLERKS, by T'. S. Government, October examina- 
' tions everywhere. Preparation free. Write immedlatel}. Franklin 
k Institute, Dept. N-21. Rochester. N. Y . 

f 7.000 GOVERNMENT POSITIONS OPEN. Write for list. 
Franklin Institute. Dept. N-21. Ro chester. N. Y. 

GOVERNMENT POSITIONS offer steady, pleasant employ- 
ment, big pay. Influence unneceesary. Get your preparation from 
former U. S. Civil Service Examiner. Write for l>ig. free, de- 
scriptive booklets Patterson Civil Service Scliool. Box 826, Roches- 
ter, N. Y. 



WANTED SALESMEN to sell Gasoline Lighting Systems; no 
experience neces.sary; attractive proposition. Doud Lighting Co., 
174 No. Sangamon St.. Chicago. 111. 



WE TRAIN DETECTIVES. You can be one. Splendid oppor- 
tmilties. Travel. Earn $100 to $300 montldy. This fascinating 
profession taught practically and scienfifically i>.v mail at a nom- 
inal cost. American School of Criminology, Dept. F, De t roit. Mich. 

WANTF.D MAN IN EVERY" SHOP to do special work for us. 
Good pay. Will not interfere with regular work. P. Seewagen, 
Dunkiik. N. Y. 



WANTED, AGENTS, MACHINISTS, ATTENTION! Increase 
salary, new revised Saunders' Hand Book of Practical Mechanics. 
Best ever ready reference. Thousands in use. Postpaid $1.00 
cloth: $1.2.5. $1.50 leather flap. Rig proflts. E. H. Saunders, 
216 Purchase St.. Boston. Mass. 



STOP HERE! Let me start you In a home business that will 

bring you mi ney every day. Experience unnecessary. Spare time. 

No canvassing. I furnish everything and guarantee success. 

Send for proofs. Voorhies, Desk ('. R., Omaha, Neb. 

I WILL START YOU earning $4 daily at liome in spare timeT 
silvering mirrors: no capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond. Dept. .i06, Boston, 
Mass. 



W.\NT1;D — A man or woman to act as our Information re- 
porter. All or spare time. No experience necessary. $50 to $300 
per month. Nothing to sell. Send stamp for particulars. Sales 
Association, 601 Association Bldg.. Indianapolis. Ind. 

I .M.VDE $18.n00 in three years in mall order business. Dollar 
Ijooklet free, tells how. H. System, 125, Marion. Ky. 



MACHINERY AND TOOLS FOR SALE 



H.WI.VG CHANGED OUR FACTORY to individual motor 
power we liave some snaps in second-hand equipments. 1 20-hp. 
Fairlwnks-Morse gas engine run less than one year, $225.00; 
1 11x16 slide valve Atlas steam engine, $8o.OO: 1 Williams, White 
& Co. hull doze;-, copt $350.00. will take $150.00; 1 planer, good 
condition. $.">0.00: 1 28-iii. diam. 2 ll/l«-in. bore friction clutch, 
never been uncrated, $15.00. Two large iron pullies. one 60-in. 
diam., 24-in. face. 3 7/lfi-in. t)ore. the other S4-hi. diam., 1:!-in. 
face. :; 7 lii-in. bore, also 13 ft. of 3 7/16-in. shafting with 2 
ring oiler bearings; make a bid. Lot of wood split pullies lang- 
ing in size from 24-in. diam.. 8-ln. face, to 44-in. diam. 17-in. 
face, will sell any or all cheap. Several 10-hp. air cooled auto- 
mobile engines good as new, $30.00 each. .New steering gears at 
$10.0(1 ami psed ones at $6.00, also 5 new automobile seats at 
$5.00 each. All F. O. B. here. M. M. Johnson Co, Clay Center, 
Nelir. 



FOR S.VI.E by The Patterson Tool & Supply Co, Dayton, O. 
One (!oodell I'ratt Bench Lathe, uiili slide rest and chuck titted: 
'/2-hp. Sterling DC llo-volt motor, all mounted on neat work 
bench: tine condition. $60.00. 

REBUILT -MOTORS — We have a number of second-hand marine 
engines of our own and other makes, completely rebuilt and 
guaranteed l)y us. .\s tlie Iniilders of "Buffalos" are not in the 
.second-hand engine business, ^.e will sell them at less tlian fac- 
tors' CI St to make room. Tliis is a rare opportuinty to get the 
highest grade of engines — 2 to 100-hp. — cheap. Buffalo Gasoline 
Motor Co.. 1284-!tR .Niagara St.. Buffalo, N. Y. 



O.VE :;-III'. VERTI('.\L 4-c>cle stationary gasoline engine, also 

one 3-hp. horizontal engine: both water cooled, ftice $50 
each. Also one r2-lip. horizontal on trucks, never was tised. 
Price $200. Splitt & Boettcher. Manitowoc. Wise. 



FOR SAI.IO — Two water-tube boilers, 100-hp. each. Heine type; 
three tuliid.ir boilers. titlxlS: perfect condition and cheap. Ad- 
dress .\niistrong Mfg. Co.. .'Springfield. O. 



FOR SALE by "Hie Patterson Tool & Supply Company. Day- 
ton, Ohio. 50 10-in. Cast Iron I'tUleys, 1 7/16-ln. bore, for 2-ln. 
lielt, turned, faced, balanced, and set screwed. 



FOR SALK — 1-lip. Gasoline Engine, No. 4 Barnes Lathe, Speed 
Lathe, Power Haclc Saw, Sheep Shearing Machine, Forge, Black- 
smith Tools, etc. A. W. English. Wyoce:!a. Wis. 



FOR SALE liy The Patterson Tool & Supply Co., Dayton, O.. 
a new 12- lip. Alamo Ga.soline Engine, $350. OU; one 8-lip. Dayton 
Upright Gasoline Engine. gi>od order, $00.00. One practically new 
40-lip. Callahan Gas or Gasoline Engine. $900.00. 

$26. On T.\I\K.'< nr. f ur-cycle marine engine with acces.sn- 
rles; $78. no takes 20-hp. two-cyl. water cooled auto motor with 
accessories. Hailger Motor Co.. Milwaukee. Wis. 

WALLACE HBKMAN. 112 Alberta Ave., Dayton, Ohio, has a 
dandy 7-in. swing, xvood-turnlng lathe for $4.50. Send stamp 
for photo. 

FOR S.VLE — $l.'.t30 Ciffin Hardware Machine, used 3 months, 
take ca.sh $750. E. Stallings. Eiifleld. N. C. 

FOR SALbl — 4-cylinder 24-hp. engine. 4-speed planetary trans- 
mission, very near new. make offer. 200 West 5th. Newton, Kan. 

FOR .SALE — Five-hp. Gasoline Engine, in good ninidng order, 
also one chest patternmakers' tools. O. A. Wenberg, Batavla. 111. 

12 5-HP. STE.VM ENGINES $12.00 each. Lucas & Son. Bridge- 
port. Conn. 

FOR SALE— 1 24x27 7-ft. iron planer. W. J. Ferrell Barber- 
ton. O. 

ELECTRIC MOTORS— 1/15 to %-hp. Cheap, for sale. Cosmos 
Electric Co., l:!4 Lil)erty St.. New York. 

I'KEK, on ten days' trial, three horse power gasoline engine, 
no money ilown. 5 years guarantee. Welellng of any broken 
parts of machinerj-. Paitlcidars. Welding Co.. 8 Noll St., 
Brooklyn, N. Y. 
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POPULAR MECHANICS ADVERTISING SECTION 



' HAURISOX KEY FILING .TIO (Iiiiprovtcl). Tlie most prac- 
tical tool un llie iiiarkel ; saves blanks, no luisllts. no experience 
necesaaty: uiiyune cati make a duplicate key vritli tliis tool, and 
price witliin reach of ever>l)ody. Factories. olTice bnildings can- 
liot afford to be witlioiit one. HaiTison & Co.. 81 New Si.. X. Y. 

INTKRESTEIi IN U.\S(»I.IN"E ENCINES: .Send oOc lor book- 
let. "How to Kun and Install Gasoline Engines." and u year's 
subscription to Gas Energy. 28 Murray St.. .New York. 

UARGAI.N: .steam boiler, enjiine seiJarator, cbums, vats, but- 
terworker. II. Sniitli. Ravaniia. Missouri. 

rULI.EYS. GE.\KS. Sl'KOCKICTS, Shafting Hangers; see page 
l.'ii. W. A. .Tones Foundry & Macliine_('o.^ Chicago. 

FOR SALE— Rebuilt; Throttling, Automatic and Corliss En- 
gines. Rollers. I'umps. Heaters. Machine Tools, Tanks, Saw 
Mills, and general machinery, at bargain prices. Let us know 
your wants. The Handle Machinery Co., 1761 Powers St., Cin- 
cinnati. Ohio. 

VKRTK Al- STEA.M ENGINES. 2 to 25 hp. Send for cin'ular. 
E. T. Frank & Son, 642 W. Pratt St., Baltimore, Md. 

E.NGI.NE CASTI.NGS. 1 Via ln'rse vertical gasoluie. air-cooled. 
$7. Three liorse marine water-cooled. $!• cash: drawings in- 
cluded: cataloioie for stamp. .Novelty >lanufaciuring Co., 853 
West Sixth St.. Cincinnati. Ohio. 

STEAM BOILER OUTFITS <"omplete; IMs Horse Power 20" 
diam.. 51" high, $40.00. I'age B. iler < ' mpany. X15 Larrabee 
St.. Chicago. 

FOR SALE — tiasollne Engines, automobiles, marine and sta- 
tionai-y. also castings. Second band ones taken in exchange and 
for sale. Apply with stamps. B. W. Richardson, R. No. 36, 
Peoria. 111. 

FOR SALE— Em,'ine lathe, swings in., takes 25 In. between 
renters. Complete with full set change gears to cut all size 
threads. 3 to 40 In.; price only J4,S.50. Address L. F. Grammes 
& Sons. Allcniown. Pa. 

4 CYCLE GASOLIN'E ENGINE, 2V4 HP. Complete or Cast- 
ings. B. \V. Livingston & Sons, [>6stershire, X. Y. 

L.ATHICS — Send for free circular showing bargains on small 
Screw Cutting Engine Lathes. S. B. Machine Tool Co., Dept. L, 
South Bend . Ind. 

PATTERN ->L\KERS! A book devoted to the principles of pat- 
tern and core maldng and molding. Written by G. H. Wlllard. 
a practical pattern maker of years experience. This book, just 
published, treats the subject in a much more simple, direct and 
effective manner than most books along this line. 224 pages. 
"12 illustrations. Price $1.0(i postpaid. Popular .Mechanics Book 
Hept.. Chicago. 

SERIES OF 7 LITHOGRAPHIC .MOUELS^Steaiuship. Automo. 
bile. Gas Engine, Steam Engine, Steam Turbine. Wireless Tele- 
graph and Dynamo. Size 8x14 inches. All parts of these ma- 
chines are shown and numbered to correspond to printed keys of 
names. Price each 50 cents postpaid or set of 7. $3.00 postpaid. 
I'opular Mechanics Book Dept.. 318 W. Washington St.. Chicag . 



MANUFACTURING MACHINERY 



WK MAKE MODELS, experimental die tool work and light 
manufacturing reasonable and quick; our 30-years' experience is 
at your senice. Palmer Machine Works, 418 West 27th street. 
New York. 

INVE.NTKtNS I'ERFECTED AND MANUFACTURED, best 
plant In South for same. Rus.sell Machine Co.. Dallas. Tex. 

INVENTORS— WE BUILD MODELS, do experimental work, 
light manufacturing, dies and tools. Geo. .Schwartz & Co., 12:; 
Lil)erty St.. New York. 

METAL SPECIALTIES. INVENTIONS I'ERFECTED. Tools, 
die.s and special machinery. Emil Poeppel Novelty Works, o4:!:! 
N. Leavitt St., Chicago. 

WATER MOTORS. WATER FANS, Tapping Machines, Mag- 
net Winders. Inventions developed. Special articles to order. 
i'leveland Specialty & Manufacturing Co.. Cleveland. Ohio. 

IRON, BRASS AND ALUMINUM CASTINGS. Metal Special- 
ties. Pattenis, Models. Polishing. Plating and Japanning. North 
Chicago Tool Works. North Chicago. HI. 



MECHANICAL ENGINEERS 



DEVELOPING INVENTIONS to a practical and commercial 
basis. Is my specialty for the last ten years. Estimates furnished 
for building machines, models, tools and stampings. Patents se- 
ctired, working drawings, blue-prints, etc.. made at low prices. 
Benj. Browjistein. Mechanical Engineer and Expert Designer, 
Ellwood City. Pa 

I WILL I.WENT what you want or perfect what you have; 
make working drawings, blue prints, etc.. reasonable and quick. 
W. A. DeHart. 418 West 27lh Street. New York. 



FLOUR AND MILLING MACHINERY 



Special Bargains In second hand: Attlriton Mills. Burr Mills. 
Ci ushers. Com Sliellers. Bran Dusters. Dust Collectors. Purifiers. 
Rp«"ls. Doiilile. Single 2 and o-pair High Roller Mills. Sieve 
Boilers. Receiving Separators. Scourers, etc. Write for descrip- 
ti n and prices. Sprout. Waldron & Co.. P. O. Box 42!>. Miincv. 
Pa. 



WANTED 



WANTED — Agency for novelties In hardware sr>ecial macbinerj'. 
IooIr. w renches, etc. Si'c ccs Xnvelty Co.. Inc., Richmond. V;i. 

W.\.\TKD, small automobile engine, cash. Clyde Orr. Kempton, 
Indiana. 



FOR SALE 



FOR SALE by W. B. Patterson. Da.vton, Ohio. Bausch & I.omb 
microscope -No. 12067. with one-inch objective, in hardwood case, 
Sl.'i.iio. 

FOR SAI.L^Sel of castings for 2-lip. gasoline engine suitable 
for experimci ii al work. $5.00. R. H. Bowersox. Hanover. Pa. 

SECOND-HA.ND BELTING, bought, .sold, repaired. The front 
entrance to market for leather belting, new or old. Wm. P. 
■^tanton & Bros.. 4 India Square. Boston. Mass. 

HARGAI.NS. conieius of an electrical experimental shop for 
^ale. Wriie for list. W. A. Schablowsky, 136 Dean St.. Brook- 
lyn. N. Y. 

FOR SALE— Stevens Rifle. Colts Revolver. Smith A. Wesson Re- 
volver and Pistol; aU 22-callbre. and practically new. Charle* 
Taylor. Norwalk. Conn. 

$1:5.00 DRAFTING OUTFIT (new). $8.00. Blazer. Box 122 
■\llentown. Pa. 

FOR S.\LE- Movlna picture film. Ic foot; machines. $40. h7 
Davis. Watertown. Wis. 

RA.MEYS ALUMINUM SOLDER for soldering aluminum. 
Kainey's U. S. Vacuum Cleaners, standard evervwbere. Ramey 
M f g . Co.. Newark. O hi o. 

TYPEWRITERS $10, Phonographs $10, Records 10c. Motor- 

c.Mles $40. buy yours. Knighfs. 27H. 12th St. Louis. Mo. 

ON"E LITBIN Moving Picture Machine for sale, $50. James G. 
Lake. Danville. Pa. 



SALE OR EXCHANGE 



FOR SALE— MOVING PICTURE MACHINE. Want Precision 
Lathe. Rob i nson . 396 Broadway. Albany. N. Y. 

FOR S.\LE or will exchange. Writerpress or Planotype. little 
used, full equipment. Only need one machine. Jos. B. Weller. 
Ulney. III. ^ 

AT:T0M0BILE RUNABOUT and motorboat good condition, for 
Iron working machinery. What have you? Rubel Co., Louisville. 

Ky. 

WINCHESTER PUMP GUN. No. 12. like new. For good Tlior 
oi lledslroni motor and carburetor. B'lX 381. Herjngton. Ka- s. 

PARKER MECHANICAL shooting gallery, good order. Kemper, 
171)1 Indiana Me.. Connersvllle. Ind. 

SALE OR EXCHANGE. 8x10 view. r,x7 camera and outfit. 8 
viilunies of Practical Photography, for motorcycle. Cbas. M. Wlm- 
iner. Perkasie. Pa. 

GLIDER for motorcycle. Ed. Moyemont, Secor, 111. 



PATENTS 



PATENT YOUR IDEAS, no unnecessary delay. Reasonable. 
Best references. Send for free book. Williamson & Williamson, 
1325 Arch St.. Philadelphia. Pa. 

WE SELL PATENTS. Established ten years. To buy or hav- 
ing one to sell write Charles A. Scott Co.. 10!»G Granite Bldg., 
Rochester. N. Y. 

I.NVE:NT0RS WISHI.NG to seU outright or royalty, communl- 
cate. Engineer. Boulevard & 2Cth Street. Bayonne, .N. J. 

P.\TENTS SECURED— Reports on patentablUty. validity and 
infringement. Patent suits conducted. C. L. Parker, ex-examlner 
Patent OlHce. 910 G St., Washington. D. C. 

PATENTS — Our advanced methods save you 80'"r of your 
money. "How to succeed as an Inventor" sent free. Inventors 
and Investors Corporation. Philadelphia. Pa. 

.MODELS made for inventors. Low prices. Howard Merryman, 

Towson. Mil. 

PATENTS FOR SALE 



FOR SALE— CANADIAN PATENT No. 131.947. ITnlted .States 
No. 9fll.957 and Mexican No 11.350 on a device to prevent a 
trolley pole from coming off of wire. For particulars address 
Frank H. Cran e. 2:{ 55 W . 38th Street. Clevelai d. Ohio. . 

FOR SALE— U. S. patent No. 994.475. on an automatic pho- 
tographic printing ma"hine for use with artificial light printing 
papers. A compact scientific apparatus. A. McCurdy. 1920 W. ! 
Venango St.. l'hiladel|ihi a. 

BED RAIL ATTACHMENT; repair for Iron bed rails; gives 
perfect satisfaction. On the market now. U. S. Pat. Mar. 28, 
1910. F. W. M erri weather. 128 "C." St., Rosedale, Kans. < 

W.\NTE1> TO CORRESPOND with men In position to manu- 
facture article of merit, successfully used by hundreds of farm- 
ers, or will sell patent outright; Investigate. W. C. Reynold, 
PoIo._III. ; 

P.\TENT No. 694.445 Swinging and Folding Desk Shelf. First 
$65 takes It. E. J. Timmoiis. Frankfort. Ohio. 

FOR SALE. PATENT No. 991.921. an automatic faucet; par- 
liridars address Bertram \A1ilteburst. Trenton. N. J. 

S.AWSET; all saws. Mrs. Wm. Boynton. North Western San- 
Itariiim. Port T ow nsend. Wash . ' 

A.M PATENTING my Invention here. Make offer for foreign . 
rights. E. D. Howe. Centralla. Illiiiois. 4 

V.XLTTARLE PATENT oil squirt can. just issued, for good late 
model auto. J. T. Smallwood. 304 Houston St.. Chattanooga, i 
Te ' n. ' 

$40,000 Bl"^'S U. S. P.XTENT on safety stepladders outright: 
$8,000 buys Canadian Patent outright; royalty propositions con- 
vidpfpd: l..iJtlfr8 .ire now in seirire. Eddy Bentley, Lincoln. 111. 

PATENT: dirt cheap. Money maker. Write. Geo. Krieger, 
Woosler Ohio. 
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PATENT ATTORNEYS 



PATKNTS SECURED OR OUR FEE RETURNEB. Free ex- 
pert search and report os to patentability. Our three beautiful 
hooks on inventions and patents, sent free. Best references. John 
S. Duffle & Co.. Dept. 2. VVashlnglon. D. C. 

CLEME^TTS & CLEMENTS. Patent Lawyers, Colorado Build 
ing. Wasliingtoii, D. C. Expert associate in mechanics. Free 
Information to inventors. Fees reasonable. Best references. 

PATENTS ; gas engine, motor veliicle and neronautical work 
a specialty. ,Tohn O. Seifert. Solicitor of American and foreign 
pnleiits. designs and trademarks. 500 Fifth Ave., New York City. 

I.VIPORTANT NOTICE— Read my page ad on page 120 Adver- 
tising Section of this magazine, relative to patmts. trademarks, 
etc. Special offer contained in the ad. E. E. Vrooman. Patent 
l.awTer. Washington. D. C. 

"PATENTS AND PATErNT POSSIBILITIES." a 72-page trea- 
tise sent free upon request; tells what to invent and where to 
sell it. Write today. H. S. Hill, '.m McOill Building, Wasli- 
iiigton. D. ('. 

PATE.NTS— Books How to Obtain and Sell Patents, with lOU 
mechanical movements; mailed free. F. l>letericli & Co., Law- 
yers, Washington, D. C. 

MAKE MONEY IN IDLE HOURS. Send for "Good Things to 
Invent." Edgnrtate & Co.. 24r> Broadway, New York. 

PATENTS WITHOUT ADVANCE ATTORNEYS' FEES, pay 
able wlien patent allowed. Send sketcli for free report. Books 
free. Fuller & Fuller, Washington, D. r-. 

PATENTS OBTAINED by competent and reliable attorney. 
Personal attention given to each client, Comniunicaiions strictly 
confidential. Fees very leasonable. A. W. Foose, Room 2008. 
1G5 Broadtvay, New York City. 

PATE.VTS PROCURED and positively sold if tlie idea has 
merit: all countries; satisfied clients niy best references; send 
sketch; book free. H. Sanders, Crllly Bldg., Thicago. 

PATENTS— HERBERT JENNER. patent attorney and meclian- 
Ical expert. 008 F. St.. Washington. D. C. establlslied 1883. I 
make a free examination and report if a patent can be had 
and exactly wliat It will cost. Sei.d for circular. 

PATENTS PROMPTLY OBTAINED. Our free booklet will 
help you to fortune. Read pages 11 and 12 l)efore apiilying for 
patent. Free searches. Write today. D. Swift & Co., 317 7th 
St.. Washington, U. C. 

C. L. PARKER, Patent Attorney, Ex-examlner U. S. Patent 
Office. 010 G. St., VVashlnglon, D. ('. Inventor's handbook 
"Protecting, Exploiting and Selling Inventions" sent free up'n 
request. 

PATENTS THAT PROTECT and pay. Advice and books free. 
Rates reasonable — Highest references; best results. Watson E. 
Coleman, Patent Lawyer, 622 F. St.. N. W.. Washington, D. C. 



REAL ESTATE AND FARM LANDS 



ADVANTAGES OF OREGON, 100 page book gives amount of 
government land open to homestead • in eacli county in Oregon, 
Washington and California; description of same gives homestead. 
, desert, timber, stone, coal and mineral laws, two maps of Ore- 
gon in colors. 21x28. .showing railroads in operation, and one 
sliowing railroads under constniction and proposed, including 
eastern and central Oregon. Book 2.">c. maps 20c each, or the 
tliree 50c. Nimmo Ruey & Co., Hamilton Bldg.. Portland, 9re- 
gon. 

FAH.M FOR PROFIT in Eastern North Carolina. Tlie "Na- 
tion's Garden .Spot." Leads oilier localities for vegetables, fruits 
and staple farming on small capital. Hoine.=eekers and investors 
«rite Carolina Trucking Development Co., 812 Soutliem Bldg., 
Wilniinplon. X. C. 

WE ARE HEADQUARTERS for large and small tracts of col- 
onization, cut-over, phosphate, coal, ndneral and extensive timber 
k properties. located throughout the Southern States. Pacific North- 
^ west, Canada and Mexico. .\ssociate offices in several of the 
important cities. Address Parker Land & Timber Apency. Cliar- 

lotte. N. C. 

.NO DKOCGHTS OR CHOP KAIH RES In Cential .Minnesota' 
Write for list of exceptional land bargains to Fred Mold. Capital 
It^ink Bldg.. St. Paul. Minn. 

.MINNESOTA FARM LAND SNAPS. $12 per acre, liemarka- 

Me opportunity. Adler Land Co.. St. Pau l. Mi nnesota. 

' X.KT I'S TKI.L you about lilg croi)s unci cheap lands. Short 
& .Shannon. Mountain Grove. Mo. 

FOR .SALE. Poultry Farm. $:;,oOO.OO; t;ood established trade. 
^ Peter N. Jerslld, Oak, Ala. 

OKLAHOMA FARM BARGAINS, corn, oats, and wheat lands. 
80 acres, $2,500; 160 a. fine, $6,500. Our list free. O, K. Realty 
Co.. Newkirk, Okla. 

IOWA FARM BARGAINS in Howard Co.. $.jO to $90 per 
r.cre. Large list on request. Liiers Land Co.. Cresco. Iowa. 

TO SELL YOUR property, write Northwestern Business Agency. 
Minneapolis. 



GAMES AND ENTERTAINMENTS 



LEARN TO THROW YOUR VOICE! Be a ventriloqui.st In a 
few hours. Clean. Iiighclass. intensely interesting amusement. 
Anyone may learn. Small cost. New natural method never ex- 
[ilained before. Protected bv copyiiglit. Send stamp for Inter- 
esllng booklet. W. M. Bailey. Lock Box 212. St. Paul. Minn. 

TRICKS, MAGICAL APPARATUS AND SUPPLIES— Amateurs 
supplied as well as the Great Professionals. Easy, Interesting and 
tntertiiining. Amuse and astonish your friends. 4c stamps brings 
our three catalogues: Magical Apparatus, Latest Supplement, Mar- 
velous Card Tricks. Buy from real Magic Dealers. Send now. 
Read & Covert, 8170 East 43d St., Chicago, 111. 



PLAYS. VAUDEVILLE Sketches. Monologues. Dialogues, 
Speakers. Minstrel Material. Jokes. Recitations. Tableaux, Drills. 
Musical Pieces. Entertahiments for all occasions. Make-up Goods. 
Large catalog free. T. S. Denison & Co., Dept. 11. Chicago 

578 JOKES, Riddles, etc., lOel 250 Magic Tricks, 10c, Queen 
Supply Co., Dept. 2, Chicago. 

BEAUTIFUL MAGIC FLOWERS FREE, with big catalogue, 
i.ew tricks, puzzles, funny novelties. Ten cents. Crest Trading 
Co., 6 Witniark Building, New York. 

CACHOO (the genuine sneeze powder) sample 10c; dozen 80c; 
hundred $5.00. Catalogue Theatrical Wigs. Makeups, etc., 5c. 
Percy Ewlng, Decatur, III. 

GO ON THE STAGE— We teach you how! Write for descrip- 
tive circular. It's freel H. I. Mead & Co., New Ross, Ind. 

GO ON THE STAGE— Will tell you how; descriptive circular 
free. Western Supply Co., Dept. Z, Parker. S. D. 

YOU CAN BE A MAGICIAN; travel; give shows; make 
money. I tell how. Send stamp. Prof. Rapp. Box F-1115, 
Madison. Wis. 

1400 CONUNDRUMS and Riddles lUc. A great collection, Ed- 
nian & Co.. Dept. 16, Chicago. 

GO ON THE STAGE! WIU tell you how! Write for descrip- 
tive circular. It's free. Cutter Publlsliing Company, Atlanta, 
Ca. 



MAGIC-SKULL, shines in dark, 10 cents. Klein. 1193 Broad- 
way. New York. 

100 TRICKS, with directions, fifteen cents. Bamberg. 1193 
Broadway, New York. 

NEW AND NOVEL JOKES — Great fun producers. So simple 
a clilld can operate them. 1. The ispill Jam (Look what 
you've done to the table cloth!!!). 2. Red Hot Cinder (Drop 
it on the rug or toot in fiout of fireplace). 3. Damaged 
Finger (Deceptive blood-soaked bandage. Great sympathy is ex- 
pressed by your friends). 4. Blot of Ink (Tlie Bookkeeper 
goes mad. Mother is frantic). 5. Luminous Pencil (a friend 
asks for a light, when you Instantly hand him this pencil. 
Upon his assertion that it was a light he requested, not a pencil, 
you witlidraw llie protector from end of pencil and hand 1dm a 
lighted match). Pilco 10 cents each, postpaid. Address Pop- 
ular Mechanics Book Dept., 318 W. Washington St., Chicago. 



RARE COINS AND STAMPS 



FREE STAMPS— 3 different Soudan (Camel), or 5 different 
Costa Rica, oi 5 different Tunis, stamp lists, lists of free pre- 
mium stamps, etc. for 2c postage. Fine SO^ approvals. W. C. 
i'liiilips & Co.. Glastonbury, Conn. 

ST.Tj PAID FOR RARE DATE 1853 Quarters, $20.00 for a 
Half-DoUar. We pay a cash premium on hundreds of coins. 
Keep all niuncy coined before 1880, and send 10 cents at once 
for our New Illustrated Coin Value Book; size 4x7. It may 
mean your fortune, C. F. Clarke Co., Coin Dealers, Dept. 14, 
Le Roy, N. Y. 

1,000 MIXED OLD UNITED STATES. 25c, 100 foreign 5c. 
Herman Kk-innian. oOjl Marshall. Pliiladclphia, Pa. 

FREE sample copy Stamp and Coin Collector. A. Kraus, 439 
Chestnut St.. Milwaukee. Wis. 

STAMPS 100 ALL DIFFEKENT, FREE. Postage 2c. Men- 
tinn paper, tluaker Stamp Co., Toledo, Ohio. 

20 DIFFERENT FOREIGN COINS 25c, 500 old U. S. or for- 
eign stamps l.'ic. F. L. Toupal, Chicago Heights, 111 . 

MY NEW 50 PAGE coin selling catalogue just out, free. Buy- 
ing coin catalogue sent on receipt of 15c in stamps. William 
llessleiii. Maliey Bldg., New Haven, Conn. 

FI-NEST STAMl'S, Approvals, references. 100 different United 
States 2.'.c; 150 different United States 75c; catalogue free. 
Collins. 285 Orteaiis. Detroit. Mich. 

STAMPS — 105 China, etc., stamp dlctionarj- and list. 2c. 
Bullard. Sta. A., Boston. 



FOR THE HOME 



MAKE .V MLSSION MOnUIS CHAIR. Arm Chair. Dining 
Chair. Library Table. Round Table. Sewing Table. Shaving 
Stand. Couch or Bookcase for yourself. Complete blueprints, 15 
cents each. Mcrtens. 522 W. mctli, N. Y. 

DARN YOUR SOCKS AND STOCKINGS with our New Star 
Darning Machine. Mends anyllil. g from underwear to lace cur- 
tains. Only 25c by mall, postpaid, with full instructions. 
Green's Supply Company, Dept. 1*. 82 Times Square Station, 
New York. 

PEERLESS AUTOMATIC DRA1''T REGULATIO.N, puts on 
draft while you sleep, insures warm house when you arise. Price 
$5.00. Write for circular B. Liberal discount to agents. O. K. 
Landis. 423 Charlotte St.. Lancaster. I'a. 

68 DESIGNS In knitting and lace making 10c. Catalog free. 
Edman & Co.. Dept. 14. C hicago. 

BEAUTIFUIj ART«-CRAFTS LAMPS— Anyone can make them' 
out of paper, cardboard and wood. 16 designs. Inexpensive yet 
artistic. Complete book of Instnictlons. Price 50c postpaid. 
Popular M echanics Book Dept.. Chicago. 

SLAKE Y'OUR OWN MISSION FURNITURE at the minimum 
of expense. Our 2 books "MLsslon Furniture, How to Make It.'' 
Parts 1 and 2, tell in plain, simple languaRe just how to make 
50 different pieces. Full dimensioned working drawings and half 
tones of finished articles. Price 50 cents each or $1.00 for the 
two volumes, po stpaid. Popular Mechanics Book Dei)t., Chicago. 

METAL WORK AND ETCHING— A 06-page handbook for art 
metal workers telling how to make a great variety of useful and 
ornamental ol)jects such as desk sets, arts-crafts jewelry, etc. 
Price, SOc postpaid. Popular Mechanics Book Dept., Chicago. 
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FOR MEN 



ATTENTION— COMBINATION SET. Comet Style. Silk Socks, 

Silk Tie. Silk Handkorchief All match. Special price, $1.25. 

Worth $2.50. Splen(ii<l ( 'luistiiia.s present. All colors. Iforse 

Hrxis.. 6308 Justine Si., ( liicago. 

FOR MEN; discard your suspenders and wear the natural fit- 
ting, nonsllpping, invisible L. & X. belt. Satisfactory the year 
round. $1 pu^lpaid. Send fni circular. Uve asents wanted. 

L. & X. Kelt t o.. 12.37 .\. ( laik. Chicago. Ill 

FUKK. .-SAFETY RAZOR I'SERS. send one dull blade, returned 
«harp. free. Chas. E. Jewell, 17 James St.. Auburn. N. Y. 

KEEP YOUR RAZOR In first class condition without honin*— 
10 cents. Progress Spec. Co.. 2 Stuyvesant St., New York. 

OILI/ETTE AND OTHKR SAFETY Basor Uades resharpened 

2%c each. Our ninchine Rrinds, hones and stiops. Ttj US. De- 
troit I'll 'It-iy ( ,, M' 'i i de. Detroit, Mich. 

. SAFETY BAZOR BLADES sterilized and sharpened better 
fban am; 3 cents each. Five years' success. Send for blade box 
lod circular. Electro Stropping Co., 134 Shelby St.. Detroit. 
Uldi. 



DIAMONDS. WATCHES AND JEWELRY 



HALF OFF ON \V.\T( HES .iml .silvcnvnre. Let us show you 
how to make the dealers 50 per cent discount either by buying 
for Tonrseir or selUag to others. Write for wat<^ hook: it's free. 
B. B. Bonnell Ife Co.. Harrison County. Tlppencanoe. Ohio. 

WATCHES— RARE OPPOBTTIMTY for individuals, 
tin stock exhausts. Bequest particulars. The M. El win 
pany. No. Attleboro, Mass. 

MUSIC 

ANY SHEET MT'STP vnu want, no matter where pubUdied. we 
will supply at l-'V per copy postpaid. Wlllis Woodward 4b Co., 
1188 Broadway. New York. 

IP TOIT WANT the latest music and a better assortment for 
less money than elswehere, write today for catalog. Sam|de'a 
Music House. 204 West Ave.. Norwalk, Conn. 

"ASK PAPA." EntrancinET Walta Song with piano accompani- 
ment. and 50 other latest .Mnig-i. only 25c. stamps. SulllWl ft 

Co.. 24 Rose. Battle Creek. Mich. 

PIANOS AND MUSICAL INSTRUMENTS 

STRADn' ARIT'S VTOMX for sale cheap. Excellent sweet tone. 
Miss Derllia Mardcs. Route .". Rnsedale., Kansas. 

FOR SALE— Grand Roller Organ with 85 rolls. Charles Taj- 
tor. Norwalk. Conn. 

PRINTING 

FBXNnNG — Just to introduce my high grade Frinttng. I wlU 
print MOO 3x6 circulars for « dollar biU. Postpaid. F. Bay- 
mond Bensaa, Elgin. TO. 



GUMMED IiABRLS: 8.000. $1.00. 
locne free. AdmtJains specialties. 
Philadelphia. P». 



Printed two eolen. Cata- 
Mac Taggart, Statkm J. 



.TOR PItTXnXG OT'TFIT for sale. 

reii Vos:.urgh. VoorheesTllle. N. Y. 



For particulars write War- 



60 PRINTING PRESS i; 
Pigmlar Bargains, Rlchl;.:. 



1 (\l:Cl 
i' .. 



■uifl''^, $12,110 up. 



FOB n.00 WILL PRINT to your order 500 Envelopes and 500 
Letter Heads. Material and uork flrst-ciass. Samples free. 
Pearl PHating House. Palestine, in. 

WB PBINT ANVmiNO at Bock Bottom Prices. Stamp brings 
•anideB aod price list. Ekstem Printing Company. 1506 East- 
eta Atww. BaWmwe. Md. 

PRIXTING— 100 NOTEHEADS. 100 EnTCli^es and 100 Cards 
neatly printed to yoi"- order prepaid $1.00. Samples ftree. Union 
Pub. Co., Dept. >I. .•iiioiKlnle. Ind 

100 ENGB-WED STYLE Visiting Cards. 'iSc. 100 Neat Bus- 
iness Cards or Envelopes, 4<ic. Hotter, liox 142-P. Tippecanoe 
City. Ohio. 

PRINTING PRESSES. Type and Supplies. Instruction book 
and catalogue free. L. M. Carroll & Ca, 16T W. WaatalnctOB 
St., Chicago. 



TYPEWRITERS 



WE DON'T WANT YOm ORLJER or any money until we 
prove by Fife Days Free Trial that our brpewriters are ^ii^a»t 
bargains ever offered. Get our proposition at once. Typewriter 

Bales Co.. IS.'iA No. Dearborn St.. Chicago. 

I WANT TO CORRESPONT> with persons who are about to 
buy a high-grade t.vpewriter. ai .l . l icet to paying the bich prices 
aenerally asked by. manufacture! s :iiui dc-ilers. Any make on .ip- 
■ravaL Catalogue, bargain list and valuable information sent 

iiee. A. E. Atchison. 4127 West 21st St.. Cbirago. 

STENOGRAPHER mtipt sell tier Remington typewriter. $9.00. 
asi— King. 2230 7tb Ave.. X. Y. City. 



STOCK OF TYPEWRITERS at bankrupt sale. Write for list 
Ayen Investment Co.. Sykes Hl.i(j<^ MinneapoliS;^li^ 



GENTTINE TYPEWRITER B.\R<:aTns. no matter what mak^ 
will quote you lowest price-^ and easiest terms. .Writeftjr h« 
bargain list and catalogtie 17. L. J. Peabody. 278 DeronsiMie 
St.. Boston. 



STENOGRAPHER saeriflcet new RemlnSton. $25. IfiaB Wag- 
ner, 350 Elm St.. .\rlington. X. J. 

CASH SAVES: Why pay Installment houses 40'* mnn • We 
sell high grade rebuilt Reminctnns, Smiths. $17; Cnderwoods, 
Olivers $:;:; ntliers cheap; sent on approval; sold under Kuar- i 
antee. Old Reliable. Consolidated Typewriter Exchange. -45 
B'way. N. Y. . 

REMINGTON TYPEWRITERS $12.00. Caligraplis $6.00, Ham- 
monds. Yost. Densmores. $10.00. Smith Premiers and JewettB 
$15 00 Olivers. Underwoods, L. C. Smiths and Royals %3SJm. 
Fifteeii davs free trial, and one year's guarantee^dmn t purmse 
until you get our prices. Harlem Typewriter Ex«diaiiie. DW. 
P.M.. No. l!17 West 125t h St.. New York City. 

TYPEWRITERS— Every kind on the market, write today for 
best liargain you ever secured. Shipped anywhere on tPProTai. 
$l?00n!i^ Fletcher Typewriter Co.. iOT V. 7th St.. St. Loula. 
Mo 



OLIA'ER VISIBLE TYPEWRI I KR cheap. 
Route 5, Rosedalc. Kansas. 



Charles BIcMiBit, 



TYPEWRITER RIBBONS for any make of machine, f our ,fcr 
$I Q0 Carlion paper $1.00 per hnndied. Guaranteed- PeerMSS 
Ribbon Co., 217 West 125th St., N. Y. C. - 



TELEGRAPHY 



TELEGRAPHY— .MOUSE AXD WIRELESS— Railway Account- 
ing (Statl.in Agency) tavight 'lulcMy- »• JMjJf^^ 
Western Union Wires and complete Wireless Station In scDOW. 
Splendid opportunities-graduates assisted. Living fxpenses low 
—may be earned. Largest and oldest school— established w 
years Investment $25,000.00. Correwpndence .courses also. 
Catalogue f r e l odge'. Telegratdi & Ballway Institute. Wth 
St., Valparaiso, Ind. . 

TBLEGKAPHT TAUGHT in the shortest possible time The 
Omnigraph Automatic Transmitter combuied with sta ndard 
and s-.nn lcr. Sends you telegraph messages at any speed n» 
as an .m ■ perator would. Five styles. $2 up; ^rcHlM fW«. 
Omnigraiih .Mfg. Co., 41 O. CoTtlandt St., New York. 



WIRELESS 



1*^ YOUB RECBaVEB A WIBBLESS RECEIVER ? A wireless 
rec-iver Should bTat least WOO ohms, and must be wound with 
coDper wire O,^ ,T:-eivers are guaranteed to be wound to 1000 
ohils with cnpper wire, and made especi.illv tor "ireless wo*. 
Send sti.mp for pamphlet giving hints on uirekss recehera. 

C. Brandes. 109-113 Broadway. New York. ^ 

~NT.wTaRIABLB CONDENSER: best yet offerea $ : "'''ulded 
sending condenser, new. $8 P« J«' ^ ' 
Wm. J. Murdock Co.. 10 Carter St.. Chdsca. Mass. 

WIRELESS si:t. How to Make— 9«-page hook telling bow to 
const^ct arsnmll cost an outfit suttahle V''""M?c^.v,nicI 
w flw mites. Price 50 csote, postpaid. I' ni r Mechanics 
Boeli Dept.. Chicato. 

MISCELLANEOUS 



ADD AXP SUBTRACT FRACTIOXS faster than you can 
think and with absolute accuracy. You can do .""y 
tremely simple and convenient fraction adder. Price 10 cents. 
E. J. Lawre nce. Box 422. New Britain. Cona. 

TILE (TEr)(;HAl'incAL TIME and Distance In<Bteator. A 
mathematical apparatus, adaptable for schools, homw end Dhra^ 
ries, practical and convincing, showing , 
tance together. For descrlpttTe circular and booidet write c. A. 
IfTert. Monroe, Wis. 

FOR YOUR OFFICE. DEN or dining room, nicely mounted 
game heads, open-mouth fur nils, extra pairs of horns, etc., at 
reascnable prices, write us your wants. B. H. Cbaney. Taxider- 
mist, F ort Stockton. Texas. 

PAIXT FOR 10 CENTS a gallon: A fine cliemical paint that 
can be made of anv color, by anyone. Materials purchased any- 
where. Full uorkiiiK forraiila and directions sent for a dollar. 
A 1 1 ilress. American Suin)ly *^'o . Lebanon. Mo.. Desk 4. 

ci.vsEXG. 0(10 jier acre. Send 10c for my "Ginseng Cnl- 
tiire." giving full information, prices of roots and seedS for 
pl.Tn'ting. W. N. Long. Flnrem-e. Ky. 



repairs, keys. 

r.l'- ;'hv:!V. Xew i 



HANDCUFFS, LEGIRONS, NIPPERS, etc., 
handotfTs. 98.50 paia m>. Frank Widmaj r j i: 
Yortc City. 

CAST IBON brazing formula $1.00, won't break where brazed. 
Kdmundson. 3027 N. Lavrrence St.. Fhila., Pa. 

WHO WXNTS A DEMONSTRATING AGENT for county fatie, 

convincing talker. Fifteen Dollars per week commissions and 

found. Klinker. 1112 Paik Avenue, New York. 

FORMULAS OF .VXY KIXD. 20 cents per formula, or 4 for 
50 cents, .\ddress Eorniiila. Box 8"'. .Newark. X. J. 

ROADMAN'S GL^DE. — Contains over 50 plans and schemes, 
also tells where to get supplies. I'.ic .^ihc , c-:.] o. n-.iniitm, 
Greeofleld. Ohio. 

ALUMINUM SOIiDBB FORMULAS (3), and dry tettery for- 
mula. aU (4) for 50e. postpaid. Aditoess B<hc 19S, Boning 
aprtog. Pa. • 

101 NEW MONEY-Making formulas. SSe sHver. WlUard Eddy, 
1109 Sycamore St.. Waterloo. Iowa. 

BUILD YOITR OWN WELL DRILL. I sell drawings and 
irons. Chas. E. Wyman. 425-427 Watt St.. J^ersonville, Ind. 

TOUB AD PLACED In nearly fifty masazhies 3 months Se per 
vord. A. S. ManUn & Co., Alexandria, Va. 



Copyrighted malarial 
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UESKS— Direct from factory to user. Write for our new cata- 

lii Biie. Moiian'h !>esk Co. . ColiimbU!'. O liio. 

~«iOLl> FILhEU SOLITAIRE SCARF PIXS. 
liaiit set. (iuaranteed. Fifty Cents postpaid. 

dorp. (Hiio. 

KI,i;cTR(> PlvATI.VC. (Jold. silver, niikel. copper oxidizing, cold 
gairanizing. Send ."ii'c for formulas and instructions. R. Moore. 
2II.T Harri.son Ave., .lersey City. N. .1. 



Diamond cut bril- 
R. Uldham. Moga- 



_ It ASKHAI>L Curver. Ten cents. Carltnn. 

-M.VKE A.\I» SKI.Iy Decoration Wreaths. 
ti.iMS liic, Andy Mills. Weir. .Miss. 



Silver Bay._N. Y. 

Hit Priitlt. Instruc- 



WHAT DO Yor WA.NT TO HIT-; We liave unlimited facili- 
ties for ptircliasing. If tlie article you want Is to he had. in any 
niarljft in the wimM we can buy it for ynu. Tell us your re- 
quirements. International I'urcliasin;; Huieau. 1241 Oiel Ave.. 
Clevel.inil. Oli lo. 

IF Yor AltE THI.VKI.NC OK Bril.DI.V<;. send me your 
riiugli sketch for criilclsni and suggestions. Sketches developed, 
.'^c.ale (IraHlngs. traciiigs. l)lueprints made to order. Prices rea- 
sonal)lc. I.. P. <;iii(iri. Ciilnriilo Springs. Cohi rad" 

CURIOS. cr.V.S. musical instnunents. real Indian goods, sec- 
ondhand. Write for circular. The Original. 528-15 St., Denver. 
Colo. -L. A. B o.ili el. Fine fall dress suits re- ted. 

TRICKS. JOKER.S. PUZZLES. ILLUSIONS. Novelties— Magic 
Pocket Trick Fi-ee. Illustrated Catalog iricludesi. Send 6c 
s tamps. Magic Dept.. 10-270 West :;Otti St.. New York. 

WE MAKE BK; M0NIT\* monthly mailing circulars. Our 
plan ran be operated by anyone, anvwliere. Particulars free. 
Mail Order Bureau. Box 283. Scra n ton. Pa. 

inn MONEY Making Fornnilas. etc.. published monthly. Worth 
dollars. i< monllis. inc. Sample copv 2c. Digest. Orand R.ip- 
I ds. .Mich. ■ 

I.NTERESTED IN OASOLINE ENtTlNES? Se 'd ^Oc for bonk- 
let. "How to Run and Install (lasoline Enalnes." and a year's 

wihscrlption to C.as Energy. 2S Murr.iy St.. New York. 

FOR THE SUCCESSFUL HRA7.INC, of cast-iron use Mnl-tum- 
In-parvo. Particulars for stamps. R. Britt. LoulsTllle. Ky. 



MRCH.-V.NICS I <;et my Aluminum Solder fomuilas and bonk. 
"How to Solder .AIumiiiMm Successfully." For ?<0c in coin 
n. OrutMistrom. .'722 .Vbcrdecn St.. Cblcaco. Ill 



OLTS adji.stalile 
PeHn. HI. 



Duck Call: unequalled. $1. PhlUip Olt. 



1.000 MONin' MAKINC, FORMULAS 
Smith. 414 Ft. Dearborn Bldg.. Chicago. 



postpaid 25c. 



Formulas 4c. Jack Hellwig, 49 Clinton 



5 .SLICK -^^^NN'ER 
S t.. Alban y. N. T. _ 

TOBACCO CT'RE. one box cnre<:. Ouaranteed or money back 
Established 1S!I4. Write for special ofTer. Allen Distributing 
Co.. 319 .Vltman Bldg .. Kan.sas City. Mo. 

SAMPLE OF PERFUME~~in(\ Catalogi'e of Post Cards and 
Rubber Stamps free. W. M. Stuart. Marshall. Mich. 

SPIRAL WIRE TAILEir~\Tl)ratlnn~anlmal~ cards! Cannot 
keep them quiet. .Sample 10c. Agents wanted everj-where. Rich- 
ard Lavery. 194 Broadway. N. Y. 

YOUR NAME AND ADDRESS on an alrcushion ruhl)er stamp. 
20c. Including pad. :!nc Smith Sup pl y. Waukegan. III. 

TATTfxnNC MACHINES .1. F. 
ciiinati. Ohio. (7) 



Barber, loll' Vine St.. Cin- 



PYRMA ALUMINU.M .\IAri-INi; lUst covering in the world 
for automobile nnining boards and floor boards, motor boat floors, 
etc. Send for .samiiles and pariiculars. Metallic Automobile 
Matting Co.. ■•^00 .Mill St.. Uochcsicr. N. Y 

MOTION PICTURE .MA( IIINKS. Film Views. Magic Lant 
cms. Slides and similar Wonders For Sale. Catalogue Free. We 
also Buy Magic Machines. Films, slides etc. Harbach & Co. 
80 9 Filbert St.. Philadelphia. Pa. 

TRANSFER PHOTOS TO WATCH CASES, chinaware, sofa 
pillows, etc. New process. Very profitable. 25c brings full in- 
gt ructlons. P. Benson. Stetva rtvllle. Minn. 

I WILL START . YOU earning $4 dally at home in spare time, 
silverint; mirrors; iin rapital: send for free insstructioii booklet, 
giving plans of operation. G. F. Redmond. Dept. 306, Boston. 
Mass. 

A.NYHOnY <^AN MAKM OOOn CUTS with my Him'ile zinc 
etching process: price. $1: specimens and particulars for stamp. 
T. M. Day. Box M. Windfall. Ind. 

PATENTS SECURED— C. L. Parker, ex -examiner Patent Office 
910 C. St.. Washington. D. C. 



BROTHER — Accidentally discovered root will cure tobacco 
hrbit. fJladly send particulars. F. Stokes. Mohawk. Florida. 

BOYS NOTICE— 16 C. P. lamp will light on 5 dry cells; 
complete with shade, $2.60. Mounts Electric Co.. Krum. Tex- 
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Take Your Pick 

Show our samples to tliri'e of your friends, 
take two orderH easy and make profit 
enough to get a swell, stunning tailored 
suit free. Trimme*! with liig pearl but- 
tons, many other nwell Hi.vles. No 
trouble, simply show our new. up-to- 
date samples. Kverylxidy is surprised, 
prices Bo low, styles ho beiiutiful. or- 
ler« c-ome easy. We take all the 
risk, ship on approval and guaran- 
tee perfect fit or no sale. We pay 
tli»' exprpKS. 
♦ e _ r>-„ Our new agent," are making 
<pi» a LJUy wearing the .iwellest clothes !>.■ 
sides; old ajcent.'* after one season make twice as 
much. Banner agents have a snap. We w;tnt a 
few more hustling agents, willing to dress Hwf!! 
and make S^. 00 a day and up. No money or ex- 
perience needed. Write quick t>efore we fill your 
territory-, and we will send you free a complete 
outfit to start at once--beautiful samples, latest 
styles in colors everything you need to take orders. 
I all fully explained. We will make you even one beau- 
tiful suit at a special inside wholesale price as a 
sample. It's a wonderful opportunity, so write at 
once or tell gome friend who would be happy to get tiiis grand easy raoney-mmkniK 
chance. Write ns this minute. 

Banner Tailoring Co.. Dept. 1 86. Chicago. 111. 

Matchless Pocket Lighter 

Durable and 
waterproof, 
with perfect 
isnition. Satis- 
faction guaranteed 
or money refunded. Sent 
post-paid, complete with pocket 
clip, 35c. Special proposition to agents and dealers. 

SCHILLER MFG. CO., Dept M2, Schiller Building, Chicago 

CAMERA AND COMPLETE OUTFIT 

0%^ T»k<spKtural')."tI;i";s'l*<l<g«"-' 
^•jft Lr>tl>erc«c covCTwl C«m«» •ad tom- 
pleleoullilolpl«l<».p«p«.tl>c">K»'«.«'<=- 
logrlhei wilh lull instructions to ample thai • boy 
or gill c»n Xtke photot ot landicapn. buildinp. ««c 
All m.ilrd Ioronly25c(iil.cror M.O )or 3 (or60c.i 



A perfect lighter. Occupies no more space in 
ilie piH ket than a pencil. Indispensable 
til everj- smolcer. hunter, fisher- 
man, and automobilist. 

Heavily nickel 
plated ■■<! 
made of 
lineat 
■isterial. 





ELECTRIC FUN MAKERS 



AGENTS 



6 other winners for 
FAIR MFd. Vn.. 



Our new Tanipico Brooms with 
two other needed articles all re- 
tail $1.00. Will deliver prepaid 
('onii>lete Outfit for 75 cents. 
Men and Ladies. Write — 
« Wiseoiisin Street. RACINE, WIS. 



ELECTRICIAN'S WATCH- NON-MAGNETIC 



Send now for my non-magnetic watch, only $5.00 (delivered) Thia 
watch will poaitiv4>ly withatand all magnetic attractions. Tested to 
2000 volts, absolutely iruaranteed to Keep the most accurate ttm« 
under all conditions. Approved by everybody in the Electrical 
Indu3tr>'. Stem wind and set ; duat proof ; thin model. 
E. KIRCHBERG. 132 No. State St. Old No, 76) CHICAGO 




AUTOMATIC 

PISTOLS 



BAYARDS. bestintheworld.$ I 4-00 
and up. Revolvers. $|.75 and up. 
Aik your dealer or send for partic- 
ulars. FREO BIFFAR & CO- 
ISO N.Dearborn St. .Chicago. Dept. 25 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO RND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 



FREE UPON REQUEST 



OUR 



Valuable 96-Page Catalogue 

OF THE 

Best Mechanical Books 

It is well worth having and 
keeping for reference. 

Popular Mechanics Book Dept. 

318 W. Washington Street, Chicago 
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Are you ambitious to better your condition— do you want 
to earn more money— to establish yourself in an independent 
business requirinfr no capital? We want to train such a man 
—you, if we can— a man who is unquestionably honest, whose 
capacity for intelligent work is unlimited, and who has un- 
bounded faith in his own ability to succeed. 

If you are such a man, we will give you a thorough, scien- 
tific and practical training that, with your willingness to study 
—work— and learn, you can be the owner of a arowing, con- 
genial business, with no question of your chance success. 

We Teach You All the SevCrets 
of Real Estate, Brokerage 
and Insurance Business 

We Instruct You In 

Salesmanship. 

Advertising. 

Office System. 

Real Estate Titles. 

Conveyancing. 

How to List Properties. 

How to Judge Values. 

How to Option Properties. 

How to Find Prospective Customers. 

How to Close Deals. 

How to Secure Loans. 

How to Get Insurance Business. 

How to Organize and Finance Corporations. In fact, all 
the essential secrets known to and practiced by t.\e successful 
broker and promoter. 

We also give you a thorough Commercial Law Course, 
enabling you to meet for yourself and overcome diiHculties that 
may arise. In short, we start you on the road to success. 
Mr. Gates says: 

"I started into this business without capital and have built 
up one of the most successful agencies in Vermont." 

Mr. Dunbar, of Kansas, says: 

"I have c-lcnrrd up for myaelf during the year (hia first 
year) over $9,000." 

Mr. Reynaud, of Texas, says: 

"I have done remarkably well for a beginner, having made 
over $0,500 in commissions since I started, nine months ago." 

Mr. Knapp, of I^os Angeles, writes: 

"Three years ago $900 per annum. Net income for 1910, $8,000. 
They don't let up, but keep right on sending me business." 
Mr. Taylor, of Montreal, Can., says: 

"$17,(X)0 profits for lUlO— Thanks to you, and your concern." 

Thousands have been helped to better their positions in life 
through our instruction! 

Location No Bar To Success 

The book we want to send you FREE tells how we start by 
(riving you a thorough, practical and scientific training in the 
Keal Estate, Brokerage and Insurance business; how we teach 

f ou to appraise values, approach customers, and close sales, 
t gives you, in detail, the outline of the complete training 
in Commercial Law which you will receive, enabling you to 
meet all legal problems as they arise— instantly. Explains 
our methods thoroughly and what it means to YOU to be 
the local representative of the oldest and largest Co-Oper- 
ative Realty & Brokerage Company in America. 

This 64-page book — yours for the asking. 
Simply clip the Coupon — mail it today. 

International 
Realty Corporation 

1836 Manhattan 
Building, 
Chicago, XU, 

Mail This 
Success 
Coapon 
Today! 




Please Mention Popular Mechanica 




ATHOME-ASlnjCOIUHD 
BE A LAWYER 



Learn in spare time. Legal training 
ensures success in business. Modem 
methoiU create demand for men 
with knowle<lge of Law. Lawyers are 
leaders of men. The calling one of great dignity ana profit 

Our Course of Instruction endorsed by 
Bench and Bar prepares for admission in 
any State. 12,000 Students now enrolled 

8r>ecial limited low-cost offer now open. Terms to suit your 
own circumstances and convenience. Particulars and Cat- 
alogue Free. Write Now— Today — It may be the turning 
point in your career. Addres.s: 

AMERICAN CORRESPONDENCE SCHOOL OF LAW 

J.ursvHt Law School in Text Itnok lD<>triirtion for Hoinr Stiidr in thp^^orld 
Established 1886 1327 Michigan Boulevard. CHICAGO, ILL. 



Traveling Salesmen 

and Saleswomen Wanted 

Earn While You Learn. We now have on file letters from 
thousands of Wholesale and Manufacturing firms who are anxious 
to employ Salesmen and Saleswomen capable of earning from 
$1,000.00 to $10,000.00 a year and expenses. No former experience 
needed to get one of these good positions. We will teach you to 
be a high grade Salesman or Saleswoman in eight weeks by mail 
and our Free Employment Bureau will assist you to secure a 
position where you can earn good wages while you are learning 
Practical Salesmanship. Write today for full particulars, list of 
good openings and testimonials from over a thousand persons we 
have recently placed in good positions. 

Address, Nearest Office, Dept. 1 24 

National Salesmen's Training Association 
Chicago New York Kansas City New Orleans Seattle U. S. A. 



LEARN WATCHM AKIIMC 

|^HrT*<H| V V AT H O E MiBIMIIM 



ly our mod- 
em and original sysieiii ol 
•nstniction every part of the Watchmaltcr's Trade 
at home as good or better tlian at a shop. You can 
earn money while learninit and secure a well payine 
position or start in business aher completine our 
c ourse of instruction. Good watchmakers are always 
in demand and earn from J20 to $35 per week. For 
r^rtiruLirs apply to the WISCOHSIII SCHOOL OF KMTCH- 
MAKINE. Enterprise BIdg.. MILWAUKEE, WIS. 



MONTHLY CASH PRIZES 

Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to ita 

SHOP NOTES DEPARTMENT 

$10 for the Best Contribution 
$5 for the Second Best 

This is in addition to our usual rates for such contrib- 
uted articles. 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
priie articles received dnring that month. Publication in the 
magazine will follow in about two months. 

PRIZES AWARDED FOR AUGUST. 1911 

Kirs« Prize- W. A. LANE. El Paso. Tex 910 

" Leiuon Siiueezer" 

Second Priie-JOHN M.VSON. .\rmstrong. Okia S5 

" Thawing a Frozen Pipe " 

EXTRA AWARD 

On account of there being five contributions this month, 
each of which deserved second prize, we have made an extra 
AWARD of four additional second prizes, as follows : 

WILFRED E. BERTRAND, Philadelphia. Pa SS 

'• Removing Kust Pits in Kifle Barrels " 

JOSEPH OLESON. Milwaukee. Wis SS 

"Substitute for a Small Lifting Magnet" 

D. J. McKENNA. New Rritain. Conn 95 

" Wheels on a Shop Stepladder " 

HARRY L. BERRY, Philadelphia. Pa 9?i 

• A Belt Stick" 

All accepted contributions to our departments. "Shop 
Notes" and "AMATEfB Mechanicr," are paid for immedi- 
ately; checks for prize awards are sent at the end of each month. 

Address. EDITOR POPULAR MECHANICS 
318 W. Washington St.. Chicago 
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LEARN AT HOME-BY MAIL-IN ONE MONTH 

We iH»it i w'ly K'>;trant*'o to niako yon a finished Rhorthand 
writer in thirty rf«i^s .th'-ouarh our new perfected Bvstero. All the 
disadvantaRi's of the old-fashioned eyscemn eliminated— no complicat- 
tions--so simple a child can loarn--onIy 9 characters--no * 'positions* '-- 
no '*i»h.idinir." The only rational ay*t(*m of shorthand in the world. 
Not 6imply a modint'ntion of theold-ia>hioncd methoda. butabsolutt;ly 
new and pt-rfect. Thousands of suiT.'s>ful students prove the value of 
our nifthoda. FKEK! Write forournt-w Uook," ShortnandinSO X^i/a." 
Get p<)«t<-d. Find out how you miiy k-arn the ntost intereBtinK, profit- 
able profession in the world in ju.st voui spsru iltiu-. .'-'end a postal today. 

CHICAGO CORRESPONDENCE SCHOOLS [15] 
9<>6chicaKO Opera House Block - - Chfcaso 



ADVICE 



Information iind ooannel on any 
Kubjcrt under the sun. No matter 
wiiat >ou wiint to know, no matter 
^^^^^^^^^^^^^^^^^^^^ what your present eondition, our 

hin organization can help you. 

WBITK TODAY FOR BEAUTIFULLY II,I.USTRATEI> BOOK FKEK. 

NATIONAL BUREAU OF ADVICE AND EDUCATION. 527 Ashland Block, CHICAGO 




STAMMER 




My book "How to 
Stop StammerinK" 

—a treatiseon "Sci- 
entific Talking" — 
direct to the point. 

Write M. L. HATFIELD, 1462 Grove St., OAKLAND, CAUF. 
I OT^ OF FI IN t ? DOUBLE THROAT. 

i^yjiiD \jr rui-s . . y■^^^ ^oof of mouth. 

Invisible when in use. .\stonish and mystify your 
friends. Whine like a puppy, sing like a canar>', and 
imitate other birds and beasts of field and forest. 
LOTS OF FTTN. Thousands sold. Price, 10c each: 
4 for 25c or 12 for 5'ic. 

ELECTRIC FXTN MAKERS, Dept. C. Kewanee, 111. 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 



Mission Furniture 



50c 



How to Make It 
PART I 



50c 



One of Popular 
Mechanics Series of 
Industrial Hand- 
hooks. ^^IVr'itten so 
you can understand 
it." Tells very 
plainly how to maice 2 1 different articles 
of mission furniture; the instructions being 
accompanied bv working drawings and 
half tones of the finished articles. 




g6 pages. Cloth cover. 
Price 5<9 cents, postpaid. 



Order from your newsdealer or direct from the publisher. 

POPULAR MECHANICS CO. 

CHICAGO 



This Superb World's History 

Shipped Free 




700 Illustrations 
Splendid De Luxe Edition 

Library of 
Universal History 

Yes, shipped free — just as we announce. 
Unquestionably the world's most reliable and 
trustworthy History. Used in 250,000 homes. 
Adopted by Educators, Schools and Colleges. 
Send the free coupon for free map of 
Panama and sample pages. This handsome 
Edition is bound in Genuine Maroon English 
Crash Buckram, all printed from large new 
type.one hundred double-page maps and plans. 

PubHsher Fails— Write Today 
for Great Sacrifice Price 

Do not fail to send the coupon below for 
the most sensational price on history that 
ever has been made. We, as underwriters, ob- 
tained a limited number of these books upon 
the failure of the Publishers. We will quote 
the price only in direct letters for we are not 
allowed to injure future sales by printing 
sensationally low prices here. This is a chance 
of a life time to secure the greatest history of 
the world ever published at a price you never dreamed 
of — a price which you would not believe possible. 

You must read some history. Why not read the 
best? History fixes ambition. It broadens the mind. 
It inspires the unworthy to worthiness. ^ The late Ex- 
President Cleveland said of the work: "I am sure this 
history will find an important place among the publi- 
cations intended to give wider familiarity with his- 
torical literature." Dr. Frank W. Gunsaulus, Pres. 
of Armour Institute of Technology says: "It is a 
work of rare genius. Its thought is clear and vigor- 
ous—its English pure and elegant." 



Big 



CANAL 
MAP 



Free >— - -J 



FREE COUPON 



inK dams. Io<'kH iind cntH.ii 
handsome art picture of ^# 
Pres. Taft.iind ii uenu- ^ 
inecolored territorial » 
map of the fnited 
States — together ▼ 
with sample book ^ 
of history. 

AM. UND. CORP.^ 
171 N.SUteSl.X 
Depl. 1197 ^ Xame 
CHICAGO ^ 



American 
Underwriters 
Corporation 
Dept. 1197 
171 N. State St., Chicago 



Write Now. Send This Free Coupon if you ^ 
will send the coupon at once we ^ 
will mail you free and postpaid ^ 
a full, complete and compre- ^ 
hensive map and profile of ^ 
the Panama Canal show- 

With the iindertitandinK that 
I am not liuying an.vthinK .vou 
may send nie free.mapand jirotile 
"f Panama Canal, etc.. al»o free 
sample his'or.v book ami quote nie 
the special underwriters' price 
on the J,iliriir.\ of Universal History. 



Address. 



Please Mention Popular Mechanics 



lao 
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■%i«irWc?!/5''*=» BY THE 



CONSULTATION! 

TalKing it over f »| 




CONTEMPLATION! . 

Thinking of it I '^'llaf^--^-. 




IDETERMINATION 

Getting Action 



ril Double Your Earning AJfflity in Six Weeks 



Try My Course in Automobile 
Training ONE WEEK FREE 



f!\r or tnirk or ipen n Karage and rep.iir shop of jour o-s^ 
weeks yon can wtay until yon liave lonrned. You <; 
because I havo been years in working out for quick. 



—Emory J. Sweeney 

I want you t^Kmie to my school one week; I want you to soo for 
yourself. nh^Vtitely without expense to you, how thoroughly and 
jiractical l^^each all about the automoliile. Six weeks after the 
(lay you ^Holl in my great practical Automobile School you will 
be prepq^^ to properly repair any automobile made and drive any 



,1 guarantee to'teuch you and if you don't learn in 6 
'cam the automobile business thoroughly in my school 
rough instruction, the 

Sweeney System Practical Instruction 

It is today the most tliorouirl^^irMctical. compre^Vsivc and interesting course of automobile instruction, and 
embraces every jtoint wortii knc^yig, including ^^ranizing. brazing, oxy acetylene welding, lathe work, machine 
shop practice, testing and road woi 
under the watchful eyes anil ready f 




No Books Used-Tools Given FRI 



etc. You I 
mentions 

kThe t 

.^-nt 

work on real automobiles in everyday i 

Send Today for FREE Catalog and Onl 

,m Auto Expert to have my new. big, Illiistl 
articles by well known automobile men and 
the automobile business— in fact, everything '. 
blank. Write today— this very minute— NOW" 



by doing the actual work on real cars with yonr own hun<ls 
perienced Instructors, 
'on Ib low and. after you have paid that, yoii do not have another 
xpensc in the school. You do not learn from books, but by practical 
ompletc set of tools is given free to students who take Course C. 

k's FREE Tuition Enrollment Blank ?„ro?USS'roVe^cJ."nl'; 

1 Catalog. This Catalog, is just fresh from the printer. Contains 
s all about the " Sweene.v Syetem " and the great opportunities in 
u want to know. Write for this great book and free enrollment 
EMORY J. SWKENEY, Pres. 



SWEENEY AUTOMOBILE SCHOOL W 



1462 Woodland Ave. 



Where You Learn by the "Sweeney System ' 



KANSAS CITY, MO. 



K.vi>i'riencc(t <7i(n(y7'('i(c.«. rrjifiir »»cn, truck drit'em and demonstrators f iir»hli<'<t. 




DO YOU LIKE TO DRAW? 

That's all we want to know 

Now we will not give you any grand prize — 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make moneir, send 
ai opyof this picture with fee. in st.inips for portfolio 
of cartoons and umpll Itstaa plall, and let us explain. 
The W. L. Evans School of Cartooning 
321 Kingmoore Bldg.. Cleveland, O. 



In the Old Days It Often Meant Trickery 

Now auctioneering exemplifies the Iii>rhest t.vi)e of salesmanship. For seven 
years we have trained capable, competent, successtid auctioneers. Send for 
cataloKue. JONES NATIONAL SCHOOL OF AUCTIONEERING, 
28M Washington Blvd., CHICAGO. 

SMS^iMBS I TEACH BY MAIL 
^fiaBCBK^S^HI WRiTK hor .my i kee kdok 

"How to Become a Good Penman" 

.int.1 l>eautiful specimens. Your name elejfnntly 
written on a - artl if you enclose stamp. Write 
Address F. W. T.VMBLYN. 418 Meyer Bids;., Kansas City, Mo. 




today 




1 TEACH SIGN PAINTING 

^SIIcn^• CARD WRITING or LETT! RING l>y mail 
1 and guarantee success. Only field not overcrowded. My 
instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalozue. 
CHAS. J. STRONG, Founder 

Detroit School of Lettering 

DEPARTMENT PM. DETROIT. MICH. 

"Oldest and Largest School of its Kind" 



fEA^"^ATCHMAKING 




w atcnroaKing, Knjn'avinpr and Jewelry re* 
i)airinjr tauRnt in all it.s branches. Personal 
instruction by practical specialists. By our 
profit shatnnsT plan .students can oarn while 
learning. Positions secured for (graduates. 
Our school is endorsed by leading jewelers. 
Send for free c.italog. 

CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, 800 N. Clark St.. Chicaso 



STUDY High-Grade 
wm mmm Instruction by 

^■■^^ WW Prepares for the bar. 

Three Courses; Col- 
lege, Post - Graduate and Business Law. 
Nineteenth year. Classes begin each month. 
Send for catalog giving rules for admission 
to the bar of the several states. 

CHICAGO CORRESPONDENCE SCHOOL OF LAW 

SoS Krapor KInrk, CllirAfiO 




WATCHMAKING 



Watchmaking pays and you can 
earn while you learn. Write 
for FKKE BCXJK, "How to be a 
VVatchmaker."Po8tal brings it. 

Stonr'a Sehool ol Watrhmaklnr 
•IS (ilob* Bids. St. I'anl, Minn. 



iFYoijsfAMMER 

9 



m 



I will send you my SS-page book "Advice to 
Stammerers" Free. It explains how Iquickly 
and permanently cured mym-lf. Profit by my 
experience and write I'urfree hook and advice. 

BENJ. N. BOGUE 
lo09 North llliDob St^ LNOU.NAPOUS. LSD. 




ANYBODY CAN LEARN 



to paint portraits by my practical system of personal instruc- 
tion by mail. You can earn $25 to $50 a week as portrait 
artist. Write for free test lesson plate and booklet. 
L. T. KUNDE. Dept. A. Cawker BIdg.. MILWAUKEE, WIS. 

LEARNED BY 
ANY MAN 

_ — ^ ^ ^ OR BOY 

VENTRIDDQUISM il^fA^ 

Send today 2c stamp for particulars and proof. 
0. A. SMITH, Room D 10, S23 Bigelow St., PEORIA, ILL 
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MOVING 

^AK E 



6 AN EXPERT 



PBOTOGfiAPirr 
Motion 

.PlCTURt 



Big pay and short hours in this paying profession. The de- 
mand for expert motion picture operators is increasing daily. 

The American School of Correspondence will teach you to 
be an expert operator in a few weeks,without loss of time. Even 
if you have a good job now it will pay you to learn motion picture 
operating. Many operators are making " a little extra" in their spare time. 

Fill in the coupon and we'll send you our booklet "The Motion 
Picture." It explains our motion picture course fully — gives some valuable 
information about operating. 

Also ask for information about t""""""""""'"""""""-""-" 




I our '^^ Cyclopedia of Motion Picture 
Work.'' Just off the press — the 
only complete work on this subject 
ever published. Special introductory 
price on first thousand — ask about it 
today. Fill in the coupon, specifying 
whether you want books or course. 
AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, U.S.A. 




The American School of Correspondence 

Chicago. U. S. A. 

Please send me further information about your 

( ) Motion Picture Course. 

( ) Cyclopedia of Motion Picture Work. 



I 



Name 
Address 



Pop. Mech. 10-11 




LEARN 

fWEAUTO 
lUSINESS 



EARN A SPLENDID SALARY 



Automobile mechanics, salesmen and chauffeurs are in demand 
at big salaries. A course in our splendidly equipped resident 
school prepares for the best positions. Hundreds of successful 
grraduates. Course includes actual practice repairing and driving 
high powered cars. Complete training in 4 weeks. 

SEND TODAY FOR BOOKl.HT V. 

^ aEVELAND AUTOMOBILE SCHOOL. 2167 E. 9th St.. Cleveland. 0. ^ 




EARN $100T0 $200 A MONTH 



Be a Railroad Man 

Hold the throttle of a monster 
Locomotive, travel 30,000 miles a 
year, see the country and earn big 
wages. Our 

Self Educational 

Complete Practical Railroading 

teaches how to become a successful 
Locomotive Fireman and then an 
Engineer in quickest time at small 
expense. Learn in spare time. 

FI I.I. PARTICULARS SENT FREE 

National Institute of Practical Mechanics 

IMh Muhijran Avo CHICAGO, ILL. 




1 




WANTED 



Mail Clerks — Clerks 
in the Offices at Wash- 
ington, D. C. — City Carriers 
— Stenographers — Typewriters 
Fall Examinations Everywhere 

$80095 to $1800£PaYeax* 

for LIFE/ 

No"layolfs" without pay, becauseof strikes, financial flur- 
ries or the whims of some petty boss. Excellentoppor. 
tunities for quick advancement to Higher Govern-^^ QPfsID 
ment Positions. I f you want immediate appoint_;^^^ otiNU 
ment, sendTODA Y for our schedule show-^^ COUPON 
ing locations and dates of the Fall BELOW 
examinations. Any delay means^^^ ™, .uctitiitc 
the loss of just so much time FRANKLIN INSTITUTE 
in preparing yourself for p^pL Q 108, ROCHESTER, N. Y. 

The coupon, filled out as directed. 
We Prepare ^^^^ entities the sender to a free copy of oui 
Candidates ^^^^ book. "Government Positions and How to 
Free .^^^^ Obtain Them." and to consideration for Free 
Coachine for the examination here checked. 

Railway Mall Clerk : (800 to f 1400] ... .Customs fosltions ({600 to (1500 1 

..Postotfice Clerk f600 to 512001 .... Internal Re»enue ItBOO to f 1800 ! 

. .Postotfice Carrier 15600 to {1200 . . . .Stenograptier ($800 to 515001 

.. Rural Mail Carrier [{50Dto{: 800 1 Clerk In ttie Depart- 

.. Bookkeeper t{900to{1800J nentt at Washington ($800 to $15001 



Name 

Address O ICS 

C/'se this before you lose it. ^Vrite plainly. 



Please Mention Popular Mechanics 
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A New Creation 

The Most Remarkable Set 
of Books Ever Published 

Electrical Workers 
Standard Library 

FOR REFERENCE AND HOME STUDY 

Practical — Authorita- 
tive — Comprehensive 
and Up-to-date 




Real Pocket Size Volumes. Arm yourself against emer- 
gencies. Carry them on the job. Apply the practical 
problems to your everyday work. Ensure the Electrical 
Inspector's " O.K." Provides a complete treatise on Elec- 
trical Construction Work for the Beginner or Working 
Electrician. A Reliable, Practical Guide. 

SEVEN handy pocket size volumes, size 4' 4 x 7, bound 
in full American Morocco, stamped in genuine gold leaf, 
2500 pages, 1500 illustrations, including full page plates, 
working diagrams, etc. Hundreds of tables and formulas. 
Fully indexed for quick and easy reference. For Elec- 
trical Engineers, Electricians, Railway Power Station 
Engineers, Linemen, Telephone or Telegraph Engineers, 
or for anyone engaged in electrical work. 

WILL YOU EXAMINE THESE BOOKS 
FREE OF CHARGE? 

It infprested in Electricity, these books are just what you 
want. To convince you. we will send a complete set by pre-paid 
express; keep them five days; examine them thoroughly and 
carefully; test them ; api>ly the knowledpe to your eTeryday 
work. If you keep them, send us 82.00 after five days and $2.00 
a month until you have paid tlie special price of .$21.00. The 
regular list price is 828.00. Jupt till in the couixin below and 
mail it. The books will be sent you at once. 



FREE EXAMINATION COUPON- 



National Institute of Practical Mechanics : P. M. 

Please send Electrical Worker's Standard Library for FREE 
examination. I will send S2.00 within five days and .<2.00 a month 
until I have paid 821.00; or notify you and hold the books subject 
to your order. Title not to pass until fully paid. 

Name 

.\nnRKss 



Occupation 

Employer 

Sold only by subscription. For further information address 

NATIONAL INSTITUTE OF PRACTICAL MECHANICS 

1 325 Michigan Ave. CHICAGO, U. S. A. 



I CADII TO REPAIR^ 
LLAim AMD RUN \ 

AUTOMOBILES 

EARN BIG MONEY IN 
AUTOMOBILE BUSINESS 

as a chauffeur, repairman, 
salesman. Work pleasant. Big 
demand for trained men. Fine 
chances for starting auto- 
mobile liveries, agencies, 
taxicab and repair com- 
panies. Learn the auto- 
mobile — every part, and 
its mechanical operation 
thoroughly and practi- 
cally in a few weeks. Write 
today for our interesting 
free book and learn about 
■HumgHMH^Mnp^ the tremendous oppor- 
^^^^^^^^^^^^^^^ tunities everywhere in 
this new business and our excellent course of training. 

KANSAS CITY AUTOMOBILE SCHOOL 

(Conducted by CLIFF HOGAN) 
(Largest and Best Equipped Automobile School in America) 

2139 E. 15th Street, Kansas City, Mo. 




Join the Better Paid Class! 

Young men, learn a profession that is 
clean, fascinating and profitable. Here is 
your opportunity to forge ahead of the medi- 
ocre class. We offer a practical and com« 
plete course in Architectural, Structural 
and Mechanical 

DRAFTING 

BY MAIL 

Yon stady from blue-prints of balldinKsand na 
chinery actually being erected. Your lessons are 
approved by Chicago's best known architects 
1 engineers. Full or partial courses to fit your need. 

t eit-l)ook9 to buy. We assist yon to a position 
m qualified. Keasonable tuition, easy payments. 
Qtion course and write for folder today. 
CHICAGO TECHNICAI. COLLEGE 
B<SO' Athenaeum Building, Chicago, IlllnclB. 
Short resident courses in the same studies at our 
school in Chicago. Low tuition. Day and 
eveninij dawea. Send for catalog B 




BE A DETECTIVE 

Earn from $150.00 to $300.00 

per month ; travel over the world. Write 
C. T. I.UnWIG. 1600 S< arritt Bl<lg.. Kansas City. Mo. 

BE AN ENGRAVER 

LEARN AT HOMK-EARN $25 to $50 WEEKLY. We 

give personal instructions and furnish necessary tools FREE. 
Terms reasonable. Complete particulars by mail. 

Clilcago Engraving School. Dept. 20. 110 W. Chicago Ave.. Chicago 




You Can Easily Learn 

to be an automobile salesman, chauffeur, 
demonstrator or repairman. Our home-studv 
course of 10 weeks is simple, practical and 
interesting^. No mechanical experience re- 
quired. Our graduates are everywhere, earning 
$25 to $50 weekly in positions we obtained 
for them. Free model of automobile to every 
student. Highly endorsed and reasonable. 
SEND FOR FREE LESSON AT ONCE 
A postal will btinff it. Chanffeur.s nnd com- 
petent men supplied owners ai;d garages. 



^ IN AUTOMOBILE BUSINESS 

NICE WORK-BIG PAY-DAN DYJOB 



Empire Auto Institute 

702 Empire BIdg. Rochetter. N. Y. 

TTie Orifinal Auto Schcot 
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Building 





6 ROADS to SUCCESS 

5 to 8 
Dollars 
a Day 

Plumbing 

offers easy work, short 
hours, big pay and steady 
work. It's almost impos- 
sible now to learn the 
trade as an apprentice. 
Even then it will take 
years and perhaps you 
will never thoroughly mas- 
ter it. 

At this school in a few 
months you are graduated as a master workman, 
able to hold a job anywhere in the world. Not 
books but tools and actual working materials 
under actual working conditions used here. 
Plumbing offers splendid chances to start a 
business of your own. 

Painting and Decorating 

is of all trades the most 
varied and fascinating. It 
offers both outside and in- 
side work and affords full 
scope for exercise of the 
artistic nature. We teach 
it all thoroughly, from 
painting and paper-hang- 
ing to finest color har- 
monies and mural decora- 
tion, including the almost 
(or marbling?) Send for 
Painting and Decorating. 

Moving Picture Operating 

is practically a new busi- 
ness and good operators 
are so scarce that un- 
usually high wages are 
enjoyed. It's a fascinat- 
ing work, and offers splen- 
did fields for advancement 
to responsible and very 
high salaried positions. In 
our school the entire sci- 
ence and practical operation, care and mainten- 
ance of the kinematograph is thoroughly and 
quickly mastered. Join the class now. 



Practical 
Trades Pay 



Electricity Our Mtun 

offers the greatest field in 
the world today. Thous- 
ands more skilled Elec- 
trical Engineers and Oper- 
ators are needed. Wages 
are high and work steady, 
while the future offers the 
richest prizes in research 
work and new adaptation 
of electric power. Elec- 
trical science is only in its beginning, says 
Thomas Edison. The future holds possibilities 
undreamed of. 

We teach thoroughly and practically every 
branch of electrical work. Our graduates are 
filling the highest positions everywhere. 

Mechanical Drawing 

is a most useful and at- 
tractive profession. Good 
Draftsmen command their 
own hours and conditions 
of work with highest sal- 
aries. 

We teach every detail of 
the work from ordinary 
plan drawing to most elab- 
orate and intricate me- 
chanical designing. Enroll at once. Positions 
assured all graduates. 





lost art of glazing 
Special Catalog on 



Bricklaying 




which few workmen 



A highly paid, fine, 
healthy, outdoor occupa- 
tion. Builders are always 
on the watch for compe- 
tent Bricklayers. 

We teach Bricklaying by 
actual work on building 
operations — every branch 
of it, including the fancy 
finishing and cornice work 
understand. Come now. 




You'll be a competent mechanic in a short time 
earning your $5 to $8 a day. 



School open all the year. Enter any time. Day and night sessions. Free Employment Depart- 
ment. Tuition and expenses very low. Easy payments if desired. Largest and best equipped school 
buildings in America. Delightful opportunities for general and social culture. Ten minutes walk 
to the heart of Chicago's business center. Send for Book of the School. It's FREE. Send Now. 



Address, L. L. COOKE, Director 



COYNE NATIONAL TRADE SCHOOLS, 50 E Illinois St., CHICAGO, ILL. 

"Learn a trade and start in business for yourself " 
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COVERS 




LEARHtoRUH 
AND REPAIR 

AUTOMOBILES 



Why don't you learn this pro- 
fession und double your salary ? 
If you master this profession you 
are independent. Repairmen and 
Chautfeurs are needed in every 
town and city of the country. 

My system is positively the only system 
in the world that can be successfully 
taught by mail. 

My system of teaching by mail is n New 
Idea— it's different from othera I will so 
thoroughly train you that you will not only 
be able to drive n car. but you can repair 
motors, overhaul cars, repair tires, repair launch 
engines, repair stationary easoline enjfines— 
you could go into the repair business — and also 
sell cars and engines. 

SEE THIS WORIONG MODEL 

There are other models: one of a 

Majmeto, linifine ,-ind Carburetor : also 
a Manikin of an automoln'le. The 
Manikin can !« taken apart and llie 
models acUially work. All moving parts 
on the models made of real metal. 

The Course consists of 29 Instructions, 
3 Models, and a M.-inikin, and examin- 
ations, diploma, etc. Special price 
right now is but $10.00. If you paid 
$1,000.00 you couldn't f[et a l>etier 
course — nor as good a course — because 
it is the only one of its kind. 

Let me show you what others saywhom 
we have started and who have doubled 
their inrome. Let me show you what 
Barney Oldfield, Chas. Duryea and 
other motor authorities say. 

SEND FUEI;: BOOK 

" How to Get into the Auto Business 
and Its Opportunities." 




ONK OF THK WORK- 
ING MODKI.S 

With this rnglne model yon 
b'Hrn th«^ prliirlplo of a ^n<*onn« 
pnitiiip and you ran nrtually net 
tbf vnlvrs, time the iirnition, etc. 



DYKE'S CORRESPONDENCE SCHOOL OF MOTORING 

Box 1 , Roe Building;, ST. LOUIS, MO. 
(A L. Dyke is tne originator of the first Auto Supply Co. in America) 



Highland Park College 




LEARN PIANO TTJNINO AT HOVE by the aid of the TUNE- 

A-rH(.)NE. A Profession that can be converted into money at any 
time or place in the civilized world at an hour's notice. Earn 
$5 00 to JI5.00 per dny. Valuable illustrated book FREE. Write 
NILESBRYIIT SCHOOL OF PIAHO TUHL\(i,3lMugicBalI.Battle Creek. Mich. 

M m MM MSTUPYat home: 

Graduate correspondence students most 
fl^B ■ successfulatbarexamination. Writenow 

■ fl^B ■ forproofandfree llJ-page catalog. We 

^H^^HB make your home a university. Leading 
^B H^^B ^^H^^^B home-study law couisein America. Our 

^1 flH^H own modem text — prepar<d by dcins 

.^■.■.B^ ^^B and pr' '(s^irs from big law colleges— 

(imm^l mi ^1 Harvard, Chicago, wis., m., Mich., 

luwa, Stanford and others. \'orv lowc st md «-a=;v torins. A]so business law. 
LA SALLE EXTENSION UNIVERSITY, BOX ||97. CHICAGO, ILL. 

We teach you to 

Elzuni big money 

F There arc numberless chances for 
young men to make fonunes in aviation 
and in the automobile business. We civc you 
• the necessary instruction in both branches. We 
— eive not only technical instruction by mail, but 
practical experience right here in Washinirton with real ma- 
Thines. in the factory. And we put you in a profitable busi- 
neu right from the start with no investment necessary. We 
appoint you agent for the cars manufactured at factory where our 
students ar J trained and pay you $175.00 on each sale you inake. 
We help you start in the earage business from which profits of 
1 from $10.00 to $15.00 a day are ^,--f?^x 
made. If you want to get ahead in JgH ^V^^CTSJ 
the world and be somebody, send j— ^-^ijSk / • >W>( I 
for our Plan No. F and hand- ^ 
some catalogue. It shows you 

just bow to iret started. . ' 1« 

AutoCollegeof WasbinK(oii,lnc V 
1 Washington. D.C 






Special lerms 
open October 16, 
November 28, 
January 2. 
Students, how- 
ever, may enter 
any time they are 
ready to come 



Eater 

Any 

Time 



2000 
StndeDts 
Annually 



One of the 
most com- 
pletely cn'dPPed 
ENGINKERING 
SCHOOLS in the country 

COURSES OFFERED 

1. CIVIL. ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 

r 1. One Year Electrical Engineering Course 
. curiRT OneYear Telephone Engineering Course 

COURSES Year Steam Engineering Course 

j 4. One Year Machinists' and Automobile Course 
I. S. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is require<l for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists' Course is especially prac- 
tical. The new m.ichine shops are the most complete to be found in con- 
nection with .nny Engineering School in the United States. 

SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School in the country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 

2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur practice. Just a fair common school education is all 
that is necessary to enter. 

3. FARM BLACKSMITHING, FARM C.\RPENTRY. 

Mention course in which you are interested. Address, 

O. H. LONGVVELL, Pres., Des Moines, la. 



$ 



25 TO *I00 A WEEK 

Big Salaries paid to our graduate chauffeurs and auto experts. ^ 
We teach you at home in 10 simple lessons to earn big money (^i^^T-i^ 
and assist you to secure a position. Over ^-j-^XiJUU/ 



t you t 

1 00 diagrams in course. Write for pro- 
spectus, sample pages, testimonials from 
St udents and endorsements of 10 leading 
auto makers. Small payment starts you. 
I'ree model of an auto to each student. 
PRACTICAL AUTO SCHOOL 
68 Beaver Street New York 





Demand rapidly increasing; larger prices being paid. 
You can write them; we teach you in 10 easy lessons. Ours 
is the original and only thorough course; graduates selling 
their plays. Write now for full details. Address 
ASS'D M. P. SCHOOLS, 701 Chicago Opera Hoase Block. Chicago 

LEARN WATCHMAKING 

refined, profitable labor — Competent men always in demand. 
We teach it thoroughly in as many months as it formerly took 
years. Does away with tedious apprenticeship. Money 
earned while studying. Positions secured. Send for catalog. 

St. Louis Watchmaking School, St. Louis, Mo. 



BE AN LLLUSTRATOR. 
by mail how to draw for ma^a- 
zinea and new^ipapers. 
Send lor Catalog 



Learn to draw. 




ARITHMETIC 

SELF-TAUGHT 

\ plain. e.Tsiiy-undorstood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroushly, or who have 
fork'otten what they once learned. 2S7 
Pages. Requires no teacher. This ^reat little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather bindins; $1. 

GEO. A ZEIXER BOOK CO. 

Est. 187*. 4462 W. Belle Place ST. LOUIS. MO. 



SPANCtNBERGS 
PRACTICAL 
ARITHMETIC 
SclfTaulhl 
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BAPHER tUJMBERS 'tLtKnunt 
AND ?.AND TELEGRAPH 
PONDENTS -nTTERS' ; ENGINEERS 
BOOK HANDBOOK iHANDBOOK 



$1.25 Handbooks for 50c 

No books in existence contain in so small space as much information about the trades and pro- 
fessions of which they treat as do these Handbooks. They are Httle giant encyclopedias of practical 
knowledge giving data and information that is hard to find in ordinary books. These Handbooks 
have been prepared by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
sciences ever published. These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. They are an indispensable 
help to quicker and better work that will command advancement. They are printed on a high- 
grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for S1.2o each. 

SPECIAL OFFER.— We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 

Electrical Engineer's — Building Trades — '^^^ 

o o a n < 



Mechanics' Tables; formulas; 

measurements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design; care of boil- 
ers; power of boilers; chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity; 
etc. 

Advertiser's — p^^" ^""^ 

write an adver- 
tisement; type and type measure- 
ments; points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 
and printing methods; electrotypes; 
matrices; advertisement illustra- 
tions; magazines; newspapers; retail, 
Hepartment-store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 



Mechanics; electricity; electrical 
units; symbols and quantities; phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
ers; wattmeters; electric transmis- 
sion; electric lamps; wiring; electric 
heating and welding; electromag- 
-lets; controllers; car wiring; etc. 

Business Man's Arithmetic; Bookkeeper's Arithmetic; 

tables; f formulas; 

business forms; card 



s 
d 

structures; strength of materials: 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundations; 
masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers' tables; heating and ven- 
tilation; gas and gas-fitting; etc. 



systems; 

measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing; stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 



tables; money; percentage; interest; 
equation of accounts; money and 
the rnoney market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms; card 
systems; modern otBce methods; 
cost accounting; bank bookkeeping; 
clearing house methods; etc. 



Stenographer's & Cor- 
respondent's — ^'^J^^^^ ^° 

ners, shorthand speed; letters 
of application; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 

Telephone and Tele- 



graph Useful 

o mechanics; 



tables ; 
elec- 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
phony; tests with magneto- 

fenerator and bell; telegraphy; 
lorse telegraph systems; mul- 
tiplex telegraphy; etc. 



Plumbers and Fitters' 

Arithmetic; involution and 
evolution; powers, roots, and 
reciprocals; circles; decimals; 
geometrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; building construc- 
tion; heating and ventilation; 
gas-fitting; plumbing; etc. 

Mariners' Logarithms; 

trigonometry; 
navigation; terrestrial naviga- 
tion; celestial navigation; or- 
ganization of a man of war; 
naval ordnance; explosives; 
torpedoes; shipbuilding; speed, 
tonnage, and fuel consumption; 
ropes; wind and weather; 
signals; nautical memoranda; 
etc. 



* 

♦ 
* 
« 
* 
* 
* 

♦ 



International Textbook Co. 



Box 872. SCRANTON, PA. 



1 enclose $_ 



-for which please send me 



the books BEFORE which I have iiiarkcd X. 

— Mechanics' Handbook Advertiser's Handbook 

—Elect Eng. Handbook —Business Handbook 
— BIdg. Trades Handbook — Bookk'per's Handbook 
—Plum. & Fit. Handbook — Sten. & Corr. Handbook 
_Tei. & Tel. Handbook —Mariners' Handbook 

Name ^ 



St. and Xo. 



Ctty_ 



.State. 
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I Can Make You a 

Convincing 
Speaker 



says Grenville Kleiser formerly of Yale Fnc- 
nlly). lie rids you of timidity — gives you 
confidence in yourself — develops yonr 
power and personality. Just give him fif- 
teen minutes of your time daily— at home 
—and he will speedily teach you how to 

Sell Goods — Make Political 
Speeches — Address Board Meet- 
ings — Deliver After Dinner 
Speeches — Propose Toasts — Con- 
verse and Tell Stories Entertainingly. 

If you can't talk to the point, you can't carry conviction 
— you can't win! Don't you ivant to be a winner? Then 
write to-day. Let us tell you all about this helpful Course 

and prove its value. 

FUNK k WAGNALLS COMPANY, Dept. 2«. NEW YORK 





WANTED— MEN 

BRAKEMEN. FIREMEN, ELECTRIC 
MOTORMEN, CONDUCTORS, 
TRAIN PORTERS 

Hundreds put to work. $65 to 8150 per month. 
500 more wanted. Eiperience unnecessary. Appli- 
cation blank and map of new lines free. Give 
age and position wanted. Knclose stamp. 

I. Railway C. I., No. 35, Indianapolis, Ind. 
COPY THIS SKETCH 

and let me see what you can do -with it. You can 
earn $J0.0O to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Hiheen yeais successful work for 
newspapers and matrazines qualifies me to teach 
you. Send me your sketch of President Taft 
with 6c. in stamps and 1 will selid you a test 
lesson plate, also collection of drawings show- 
ing possibilities fnr '^'OU. 

THE LANDON SCHOOL S„VSSJlllg 

1438 Schofleld Building, Cleveland, Ohio. 

New York Electrical School 

Offers a theoretical and prac- 
tical course in applied electricity 
without limit as to time. 

Instruction individual, day and night school, 
equipment complete and up-to-date. Student 
learns by doing, and by practical application 
is fitted to enter all fields of electrical indus- 
try fully qualified. School open all year. 
Write for free prospectus. 

44 West Seventeenth St., NEW YORK 





Learn a Paying Profession 



tUat iispures you a good income and position for life. 
For seventeen years we liave successfully taught 

PHOTOGRAPHY 

Photo-Engraving and Three-Color Work 

Our pr»<liia(e» earn *20 to .?.>«« week. We muiiit them to sprnre 
these pniitioni. Learn how you can become successful. Terms 
easy— livluK inexpensive. Write for culaloKue— NOW ! 

ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, 111. 




IF 

YOU 



STAMMER 

attend no school till you hear from me. Largest school 
in the workl, employing the advanced natural method for 
the cure of stammering, stuttering, etc. No sing-songing 
or time-beating. If let run, stammering will wreck your 
[life's happiness and handicap your endeavors. I cured 
myself and thousands of others by my method and can cure 
' you. BcautifulSS page book and Special Rate sent FREE, 
IimWsIIi Millard. Pres., Norlh-Western School for Stimmtrer*, Inc., 917 RrttSt., Mllwaukae.Wis. 



The University of Chicago 

U^^p Correspondence-Study Dept. 

m J WBf offers 3o0 class-room courses to non-resident 

mm^mm B^B students. One may thus do part work for a Ba<-h- 

^^mmum^^t ^i^r's degrree. Elementary courses in manysub- 

I 1 1 law jects, others for Teachers, Writers. Accountants, 

I ^11/ 1 Bankers, Pusineas Men, Ministers, Social Workers, 

■ ■ Etc. Begin any time. 

19th Year U. of C . ( Div.20) Chicajo JIf . 



BUSS 
Electrical 
School 



Learn Telegraphy 



MORSE and WIRELESS 

At My Practic&l School. Splendid demand for 
operators and agents. We also teach Station Agency 
Work, (ir.-iduales assisted. We occupy our own J 
large moilern buildings equipped wiih K. R. Dispatch- 
ers and Western Union Wires and Wireless Station. 
Endorsed by Railroad, Wireless and Western 
Union Officals. Exclusive Methods. Teachers are 
PfMi tii.il experts. Living expenses enrned. K.isv jitv- 
iiH'uts Catalogs Free. Correspondence course If desired. GEORGE M. 
D0D6E. Pret.. Doilge't InsliluH, 8lii St..Estab. 1874, Valiiaraisa. Ind. 

Complete ONE-YEAR Course 

Sound, scientific, practical -without frillR. 
Every branch of electricity tauRht in detail. 
For young men of energy and character. 
19th year. Opens September 20. 

WRITE FOR NEW CATALOGUE 
15 Tacoma Avenue. WASHINGTON. D. C. 




LEARN WATCH REPAIRING 

Be a watchmaker — you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSehns Chart System. After you complete the course you 
will know a watch from A to Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to till any position. Positions for our 
graduates. 

lUk lor our Free Book. It explains our system and terms. 

THE DeSELMS WATCH SCHOOL 

23 Perry Street ATTICA, INDIANA 

LEARN JEWELERS' ENGRAVING 

A hiph salaried and easily learned trade, taueht thoroughly by mail. We will 
teach the bejrinner better emrravinir than he can (rain in years of rijrid apprentice- 
Bhip. We will also improve the skill of any engraver Send for our catalog. 
The Engraving School, 112 Page Bldg., MichiKan Ave . Chicago. III. 



LEARN PLUMBING 



A trade that will make you independent for life. 
Hours Shorter — Pay BiKeer — Demand Greater 

than most any trada You need no previous expe- 
rience. Our practical methods enable you in a 
few months to hold position as skilled plumber 
or conduct your own business. Catalog sent free. 

St. Louis Trades School 

4430 Olive St. ST. LOUIS. MO. 



BIG 
PAY 
SHORT 
HOURS 



Cri 
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WeTeach yoa Aoiv. 



We Will Help You START IN BUSINESS 

Remember that this is not a correspondence school ! It 
is a big watch repairing and jewelry concern that stands 
ready to teach you the business that has made it the largest 
and most successful concern of its kind in the World. While 
learning you can stay at home — you can continue your 
present occupation while learning. You can begin 
making money at once. 

WF Wll I TPAPU Ynil business absolutely Free, be- 
fit I1II.L I kMUn lUU cause we want you to represent us. 

Wc jiican just what we say — this Is a straifrlitforward Inisiness proposi- 
tion to yon. Wo will furnish yon. f rpo of cost, all text-books ; clear, simple 
lessons: illnstratcd chart and plmto piliits showiiiir yon just exactly how 
to i>iei)are each job. You will be surprised to see how simple and easy 
it IS. Onr repair dopartinciit will do the difficult jobs for you until you 
loarn how — you take the profit. 

IF Ynil ilFAN RIIQINF^^ wxu. stand back of you. 

ir lUU mCfin nUOinCOO if you are the ritrht kiml of a man we win 

back you to the limit. You won't have to make any experimcnt.s— we have made 
them— we will start you right. You will have the benefit of our advice, instruction 
and experience. We will supply yo>i with materials, jewelry, etc., at rock-bottom 
prices. You can beat any competition because you will have the backing of tlie 
most successful watch repairing and jewelry establishment in existence. 




DONT ENVY 



Successful Business Men— 
BE ONE YOURSELF! 

If you arc not the owner of an inde- 
pendent business— it's your own fault. Don't wait 
until you have saved up money— you will need only 
a few dollars for tools. Let us start you now and 
you can make what money you need repairing; 
watches— then you can soon nave an independent 
business of your own. If you want us to show you 
—we will give you the names of men we have helped 
start in business. Send us your name and address 
on a post card and wo will send a full. Illustrated 
explanation of our plan by return mail quick. 
"To-morrow" means never— send the card now I 

CHAS. F. ELMORE, Principal of Walchmakinq College 
Rogers.Thurman & Co. 101-103 N. Wabash «»e., Chicago 



FARIV $2sto$ioo 

A WEEK 

\\ (■ can positively show you hy mail 
How to increase your salary, hook mailkd j-iikk. 

FAtlK-llAVIS ( ()., 112 l'ii!;i< lluililinfr. ('birago. III., or ISO .Nansao Su, .New Vorli 



LEARN TO WRITE, 
ADVERTISEMENTS 




LEARN CHIROPRACTIC 

The new method of tlrugiess healing 
EARN S60 TO $100 PER WEEK 

Our frecbooli tells how yoii can learn to detect dis- 
ease ami reiuovethe cause t)y Howard's methodof Spinal 
Adjustment. Positively tlio inostsiinple, direct, advanced 
ami scientific iiictliod nf drugless licalin;;. Hascil on un- 
erring naturallaws Anyone can understand it; learned 
in spare time. Improve your social prominence and 
financial standing Start now on the road to honor and 
«ucc«'.s.s. VVrito for free tK>ok and special scholarship olTer. 

NATIONAL SCHOOL OF CHIROPRACTIC 
SOO Ui-udrll Ituildini; CIIIt'AtiU, ILL. 



Osteopathy 

Our Valuable 100 Page 
Book on Druglesa Healing 

r FREE 




This free Ixiok t.xplains the 
Theory and Practice of the 
latest aud hest method of 
Omglesi Healing and shows 
a correct way to master di- 
sease without the use of inju- 
rious or habit-forming drugs. 

We give you this interest- 

ing book absolutely free in order t.iteU you all about Mechano-Therpy 
— the Recognized System of Druglcss Flealing which pays 

$3,000 to $5,000 Yearly 

In a few months hy our system you can begin practicing Mecliano-Tlier- 
apy — an elevating and highly paid profession for men and women 
Simpler and more comprehensive than Osteopath.v. Endorsed by phy- 
sicians. A fascinating study, easy to learn. We teach you in your own 
home by mail or in class and guarantee success — an ordinary education 
and our course of instruction fits you for a professional life. Authorized 
diplomas to graduates. Work absorbingly interesting. Vast opportu- 
nities for s<x-ial and financial betterment. Special temis now. Write to- 
day for our lW-pa2c lKM>k itn Osteopathy. 84-page ill. prospectus sent free. 

Americaii College of Mechano-TTitraiiT. Dept. 466, 120-122 Randolph Si. Chicago. 




There is 

World-Wide Demand for Doctors of 

Cniropractic From all over the world come de- 
mands on the chiropractic Fountain 
Head for chiropractors. Large as the yearly graduating 
classes are, there are still thousands of excellent locationa 
unsupplied. 

Learn Chiropractic at Home 

Send Today for our Free Book, "The 
P. S. C. Way to Health for Wealth." 

It tells how we teach by mail the new science, "Chiro- 
practic," which removes the causes of sickness by ad- 
justing the vertebra of the spine to their normal positions, 
allowing health-giving mental forces to flow unhindered 
through spinal cord and nerves to all parts of the body. 

Why not be a doctor of Chiropractic with immense 
fields of certain sxt^cess open to you? Earn an 
incoine; NOT MERELY WAGES! Write today. 

PALMER SCHOOL OF CORRESPONDENCE 

Chtropraotio Fountain Head 

Dept. P. M. DAVENPOET, IOWA 
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Mission Furniture 

•How TO Make IT 




Popular Mecmwks Hakbsooks 



WboD -Working 

AHATEUH QlAFTSMEN 




Popuuu) Mtciumc&tUiioaoon 



HowToMake 

A 

Wireless Set 



Popular ntCHANicsHjuuxooKS 




Mission Furniture 

How Ta Makx It 




Abts-Crafts Lamps 

How ToMakeTmcm 




*OPUl.MntoiMcstUMMOOtUI 



Learn a Useful Craft 

MANY a man finds the home workshop a continual 
source of pleasure and profit, and there is no end 
to the designs in furniture, artistic lamps and metal 
work that may be reproduced at slight expense; to say 
nothing of the desirability of being able to do the count- 
less little repair jobs continually arising about the house. 

C A great variety of designs and complete instructions 
for working them out will be found in our Mission 
Furniture, How to Make It, (2 vols.) — Arts-Crafts Lamps — 
Lamps and Shades in Metal and Art Glass, and Metal Work 
and Etching, while Wood-Working for Amateur Craftsmen 
gives every essential step required for learning this use- 
ful trade. Electroplating and Metal Spinning are practical 
working manuals which everyone engaged, or about to 
engage in these occupations should possess. The exper- 
imenter will delight in How to Make a Wireless Set, and 
the story of jETeaf written by Prof. Ogden is an immense- 
ly interesting and instructive book pertaining to heat 
and its relation to modern mechanics. In short 



Popular Mechanics Series of 
Industrial Handbooks 

"WRITTEN SO YOU CAN UNDERSTAND IT" 
Constitutes a useful, compact library of mechan- 
ical information that is unequaled. 




METAL WORK 

AND 

ETCHING 



1 



ELECTROPLATING 



REETZ 




C These books are written by practical experts who not 
only know the best practice, but know how to impart 
that knowledge to others. These titles now ready: 

Mission Furniture, How to Make It — Part I, 21 desi^s, 96 pages 

Mission Furniture, How to Make It — Part II. 32 desiirns, 128 pages 

Wood- Working for Amateur Craftsmen .... 128 pages 

Arts-Crafts Lamps, How to Make Them, 16 designs, . 96 pages 

Lamps and Shades in Metal and Art Glass, 18 designs, . 128 pages 

Metal Work and Etching, 96 pages 

Electroplating, 112 pages 

Metal Spinning, 80 pages 

How to Make a Wireless Set 96 pages 

Heat 128 pages 

OTHEES TO FOLLOW 

A uniform series printed on the best book paper and 
durably bound in extra cloth. Size 5x7 inches. 
Artistic cover designs in gold and white. 

Price Each, SO Cents Postpaid 

ORDER OF YOUR DEALER OR SEND DIRECT TO THE PUBLISHERS 



T^tai Spiming 

A rASCINAl1(* ART 



Popw.*RMtCKAi<icsH»in>eoo«j 



Popular Mechanics Book Department, 318 W. Washington St., Chicago 



Cci 
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A Present-Day Story of Reclamation 

A New Novel by Harold Bell Wright, Author of 

"That Printer of Udell's" "The Shepherd of the Hills" 
and "The Callinfir of Dan Matthews." 



SECOND EDITION 
250th THOUSAND 



THE WINNING 
OF BARBARA WORTH 

The Illustrations, secured at great cost, made on the scenes of the story by 
Mr. F. Graham Cootes, are Six in number with the addition of Jacket in Colors 



Cloth, 12mo, 512 Pages, $1.30 Net 



The Winning of Barbara 
Worth is different from any 
novel the author has heretofore 
done, but it is somewhat after 
the style of The Shepherd of 
the Hills. The three elements 
of strength — "motive power," 
"story power," and "thought 
power" — that each of his other 
three novels in turn so distinc- 
tively possess, are combined in 
this latest story. 

Other Novels by Mr. Wright 
Bound in uniform style with above 

Illustrated, 12mo, Cloth 
Each $1.50 

That Printer of Udell's 
The Shepherd of the Hills 
The Calling of Dan Matthews 




The Winning of Barbara 
Worth is another star in the 
author's crown of success and 
the brightest of them all. 

^ As clean a story as man ever 
wrote — a story with big inci- 
dents, strong people, high 
ideals and the Spirit of the 
West. 

^ A story of desert life and 
the national reclamation work 
with a sane, wholesome mes- 
sage as broad as humanity 
itself — The Ministry of Capital. 

Philadelphia Dispatch — "The secret 
of his power is the same God-piven secret 
that inspired Shakespeare and upheld 
Dickens." 

Orrgon Journal. Portland — ' It is this 
nhnost clairvoyant power of readinu the 
iiuman soul that has made Mr. Wright's 
bonks anionjr the most remarkable works 
of the present ajfe." 



Mouth to Mouth Advertising has made Harold Bell Wright the most popular living author because 
his books "make good." liy special arran<^ement 250,000 copies of "The Calling of Dan Matthews,'* 
the most widely discussed book in the world, have been pul>lished in the Popular Edition. Harold Bell 
Wright's Ozark "Life Stories," That Printer of Udell's, The Shepherd of the Hills and The Calling of 
Dan Matthews are all now published in the Popular Edition and are For Sale Wherever Books Are Sold. 
^ The Winning of Barh.ira Worth for wholesomeness, plot, clear analysis, vitality to our national life, 
love story and literature combined, is the biggest novel ever issued from any American press and is pub- 
lished in one edition only The Winning of Barbara Worth Will Not be published in the popular edition. 



An Allegory (not a novel) 



The 

Uncrowned King 

Frontispiece and Ten Illustrations in Color by John Rea Neill. Over 100 pages. IGmo (4^x7). 
Bound in Red and Gold — Cloth, 75 Cents Net. Full Leather, Gilt Top. Boxed, $1.25 Net 



'Sew Yori Tribune — "it embodies the aspiratiun, civic and moral, of the present day," 
GraniJ RiifuJt Hrnt/rJ — "it is the greatest story since Bunyan's 'Pilgrim's Progress.*" 
Omah.i Wcrl<l-Hrral,l — "it is a classic in nature and spirit and rendering." 
Buffalo Evening Ntiis — "It represents dreams of artistic magnificence." 



BOOK CATALOG FREE 



Mr. Wright's Books Are For Sale Wherever Books Are Sold 

Or Send Your Order to the Publishers — The Book Supply Company 

Our mammoth catalog-, sizfSKx.S>» inches, 
advertises boolcs of all the publishers at big 
savings. Bibles, Periodicals, etc. Write us for 
it today. Bargains on every page. Books on alhsubjects. Hundreds of Fine Sets and Fine Bindings for your library. 
Every book carried in stock. Orders filled promptly. Great reductions. Big savings. Catalog sent postage prepaid, 
free on request. :\ quarter million l)uyers testify to the advantages we offer. Every purchaser a satisfied customer. We 
want your orders. Our prices are convincing. Unequaled service for handling Public. Private and School Library orders. 

THE BOOK SUPPLY COMPANY, Publishers and Booksellers 

ESTABLISHED 1895 E. W REYNOLDS. President 231-233 West Monroe St., CHICAGO 
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Trained Men Wanted 

Every year thousands of good jobs are seeking trained men 
through the daily press. You won't have to look for a good job if 
you have the necessary training to fill one — the job will look for 
you — the *'Help Wanted" columns in every daily paper prove this. 

The American School of Correspondence offers every ambi- 
tious man a chance to make more money and get a better job. 

Every man has "got it in him" to make good. Lack of time is no excuse. An hour a 
day spent now will be worth ten hours a little later on. A better job, a better man, a pleasanter 
home, and a future full of prosperity — all these and more will be yours for a few hours a week 
and a few cents a day spent now — before you're too old and your ambition is gone. 

Check the coupon and send it to us now. Tell 
us what you want to be — what your ambitions are, 
then tell us what you are doing now. We'll be glad 
to advise and help you. There is no obligation at- 
tached to this. We'll tell you frankly just what we 
can do, the rest is "up to you." 

The American School is an educational institu- 
tion. No agents, representatives or collectors are 
employed. If you send us the coupon, we'll not 
bother you by sending an agent. All of our business 
will be carried on privately by correspondence. 

American School of Conrespondence 

CHICAGO, U. S. A. 



OPPORTUNITY COUPON 

American School of Correspondence, Chicago. U. S. A. 

Please send me your ami advise iiic how I can qualify 
for llic posiiipM iiigrkcii *'X." P 'P. Mech 10 11 



Ilrnri-inian 

• Arrhitprt 

Iliiildin^ Contrartnr 

• Stnirlurnl F.nfrinepr 

m Civil Kiiirineer 

• FlertrirttI Enfrinecr 

• Flc>r. I.iirht ii Pnwrr Supt. 

• MnNlf*r Merhunic 

■ Slcam Fnciiif^r 

• Suiiiliiry Kn;riii*'**r 

Uerlanmllon Kiipiiieir 



.Fire Ins. En^lnrpr 
.Tp|ephon<» Kxpert 
.Miiviii^ Piflure Op'r 
.lliiokkrpppr 
.Slenoprupher 
.Arrniintniit 
.('«.■.( Arrounlant 
.rpi iTcl ruhlir Ace'nt | 
Auditor 

. Itiisinf»ts Manappr 
<'t)llog«' Preparatory 



Name 

Address 

Occupation. 



Please Mention Popular Mechanics 



Popular Mechanics Magazine 

WRITTEN SO YOU CAN UNDERSTAND IT 



Vol. 16 OCTOBER, 1911 No. 4 



Schoolhouse With Direct Exits From 

Every Room 




New Fireproof Building Erected Beside the Site of the Collinwood, O., School in Which 175 
Children Were Burned to Death. It Has Many Novel Features 



A .SCHOOL building- in which every 
room has a direct connection with 
the ground, without first entering" the 
main hall, has been l)uilt just beside 
the site of the famous Collinwood. O., 
school in which 175 children perislied 
by fire in 1008. It represents many 
unique features of construction and is 
said to be as fireproof and panic-proof 
as it is possible for a school building 
to be. 

There are 12 large class rooms and 
a spacious auditorium in the new 
building. Between each two rooms a 
cement stairway extends straight 
down to the ground, making it possible 
to empty the entire buildinjif in two 
minutes without using the main halls, 



and witli never more than two classes 
coming in contact with each other. 
The stairways from the rooms on the 
first lloor are directly under the stair- 
ways from the second floor. Doors at 
the g^round exits open on the slight- 
est pressure. 

Steel doors are used at the main en- 
trances and steel doors also separate 
the class rooms from the halls. Door 
and window casings are of steel. The 
floors are laid on concrete and the roof 
is concrete. The corridors and cloak 
rooms have cement-finished floors. 

Each room is ventilated without the 
necessity of opening a window. An 
electrically operated fan, 12 ft. in di- 
ameter, provides the ventilation. Heat 
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is furnished from a separate building 
and passes beneath the floor in brick 
ducts. An even temperature is pre- 
served by automatic devices. 

The auditorium of this building is 
circular in form, is directly on the 
ground, and has no balcony. There is 
a glass dome in the center for light. 
Seven exits lead from this room. 



The building cost about $85,000. It 
is 155 ft. wide and extends back 180 ft., 
is two stories high, and above the 
stone foundation is built of brick and 
terra cotta. On the adjoining ground 
and directly on the site of the great 
fire, a memorial park, 140 by 500 ft., is 
for flower gardens, shrubbery, decora- 
tive trees and lawn. 



AN ELECTRIC DEATH TRAP 
FOR THE FLY 

The latest eflfort in the "swat-the-fly" 
campaign is ^n electric death trap 
which although clever in conception 
and design seems too expensive ever to 




The Flies are Supposed to be Attracted by Bait within 
be Electrocuted When They Attempt to Get 

come into more than very limited use. 

The idea was originated by two 
young Denver men. The apparatus 
stands on a 10 by 15-in. base and 
comprises an arrangement of wires tSr 
in. in diameter and % in. apart. Elec- 
tric current of 450 volts — which ordi- 
narily would require some auxiliary 
apparatus to obtain — is turned on 
throuijh these wires, and the flies arc 
attracted within the cage by a piece of 
meat or other suitable bait. The lamp 
inside serves also to draw the flies, the 
external lamps being employed to pre- 
vent damage from short-circuiting of 
the current when the flies are electro- 
cuted. 



BLOW OUT THE GAS NOW 
WITHOUT DANGER 

In these days of electrically lighted 
hotels, one does not hear so much of 
the foolish person who blows out the 
gas to the imminent danger of losing 
his own life by asphyxia- 
tion or of blowing up the 
building. But any danger 
that now exists with gas 
installations, in spite of 
more widespread informa- 
tion on the subject and the 
familiar printed warning 
"Don't Blow Out the Gas," 
can now be avoided by the 
use of a foolproof, self-clos- 
ing gas valve, which auto- 
matically turns off the gas 
w hen it is blown out. 

The new burner is sim- 
ple and automatic. A hinged 
valve is opened by pressing 
down a spring-controlled plunger after 
the main gas cock is opened. When the 
gas jet is lit, the steady pressure of the 
gas serves to keep this valve open, but 
when the gas is IdIowu out, the sudden 
rush of gas out of the burner unbalances 
the pressure on the automatic valve which 
promptly closes and remains shut un- 
der its own weight and the pressure 
of the gas behind it. 



the Caee and 
at It 



CThe ties used on the Panama railroad 
are all hardwood and most of them are 
lignum-vitae. This wood is so hard 
that it has to be bored for the spikes 
that fasten the rails, a special form of 
screw spike being used. 
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The Telephone Box is on the 
Pole 25 Feet in Rear 



If the efforts of a 
new western company 
prove successful, the 
automobilist will no 
long^er dread a break- 
down in an isolated 
part of the country 
miles away from the 
nearest town or set- 
tlement, for he will be 
able to walk to the 
nearest road-telc- 
phone station, plui^ in 
his portable instru- 
ment and call up the 
nearest telephone ex- 
change for assistance, 
or even make a long- 
distance call should 
that be necessary. 

The instrument that 
will make such a 
desirable consumma- 
tion possible is called 
the "autophone." It 




One of the Roadside Telephones 



Man in Automobile is Using 
Instrument Attached to It 



consists of two parts, 
the hand set that 
comprises the trans- 
milter and receiver, 
and a ringer box con- 
taining the buzzer, 
magnets, condenser, 
battery, induction coil, 
and jack (terminal or 
junction piece). The 
box weighs but o lb., 
and this miniature set 
will enable one to talk 
over all kinds of lines, 
by simply plugging in 
at a small box mount- 
ed on a telephone pole 
on tlie road. It is pro- 
posed to establish 
these boxes on the 
poles at intervals not 
exceeding two miles, 
on the road, and ev- 
ery five or six blocks 
in the cities. Sub 
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scribers will be charged a flat monthly the main traveled roads and mountain 
rate for such service. passes in the west, and eventually to 

It is intended to install boxes on all extend the system all over the country. 



NEWEST STYLE FOR WOMEN 
LIKE KNIGHT'S ARMOR 

Whether due to an awakened inter- 
est in Joan of Arc or the suffragette 
movement, Paris fashion molderr. have 

not as yet an- 
nounced, but 
their ultra fash- 
ionable models 
this year in- 
clude a gown 
for women that 
bears unmis- 
takable resem- 
blance to the 
chain-m a i 1 ar- 
mor of the 
knights of old. 
The designers 
of the garment 
admit that the 
chain-mail idea 
is the one they 
wish especially 
t o emphasize. 
The dress is for 
evening wear 
and is an ex- 
ample of simplicity in the extreme. It 
is the bodice or waist that carries the 
central idea of the designers. The 
skirt is perfectly plain and built on ab- 
solutely straight lines with a short 
train. 




VALUABLE DISCOVERY IN 
PROPELLER DESIGN 

Experiments in the Washington ex- 
perimental ship-model tank, by Naval 
Constructor W. D. Taylor of the 
United States navy, have led to an 
important discovery which upsets pre- 
viously accepted theories on the be- 
lavior of high-speed ships' propellers 
.nd paves the way to the designing of 
•.igh-speed propellers of greatly in- 
reased power and efficiency, with cor- 



responding increases in ships' speeds 
and savings in the coal bill. 

The principal cause of inefficiency in 
high-speed propellers and fans is the 
formation of a partial vacuum on the 
faces of the blades, this phenomenon 
being known as "cavitation." The cav- 
itation which occurs on the backs of 
the blades was found not to have any 
•injurious effect. Mr. Taylor discovered 
that cavitation on the driving faces of 
the blades could be largely reduced by 
serrating the leading edge of the pro- 
peller and introducing ribs extending 
from the middle of the blade at the 
back to the point of each tooth, thus 
confining the face cavities to narrow 
rings around the leading edge. 

In the case of torpedo-boat destroy- 
ers, the new propeller is estimated to 
make a difference of one knot (l.l.'il5 
miles an hour) in the speed, or a saving 
in power of 10 per cent. 



LIFE-SAVERS HOLD THEIR 
FIRST CONVENTION 

The life-savers of the country, whose 
business of yanking drowning persons 
from a watery grave has ordinarily 
been regarded as a matter of course 
at summer resorts throughout the 
country, formed an organization at a 
national convention held on the Atlan- 
tic Coast during the summer. The 
convention was the first of the kind 
that was ever held in this country 
and during its course many thrilling 
exhibitions were given. The women 
life-savers attracted more attention 
than the men during the various con- 
tests held in connection with the meet- 
ing. Difficult rescues, throwing life 
lines and life buoys, and many other 
feats of skill the members of the corps 
are supposed to perform in their daily 
work, were reproduced, and prizes 
awarded the most skillful. Before the 
close of the meeting steps were taken 
to form a permanent organization. 
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RUNS FACTORY BY POWER OF ENGINES UNDER TEST 



An in.q-enious method of enconomiz- 
ing on the power bill has been adopted 
by an engineering- firm in an Iowa city 
by using the power of the engines 
under test to generate electricity for 
light and power purposes in the fac- 
tory. Naturally the engines made by 
this concern have to be tested to de- 
termine whether they come up to 
requirements, and in most factories 
the power generated by such machines 
under test is wasted, liut in this case 
the energy has been turned to account, 
with material savings in the power 
department. 

The tirm in question makes farm 
tractors of from 20 to 80 hp. for gen- 
eral farming operations and turns out 
from 30 to 40 machines each day. Be- 
fore being shipped, each tractor is 



belted to a dynamo and given a run 
of several consecutive hours, test cards 
being made of the output of each 
tractor and filed for reference. 
Through switchboards the current 
generated during the tests is turned 
into the mains, thus furnishing both 
light and power to the factory. As 
the testing room provides for the test- 
ing of 14 tractors at the same time and 
the output from the factory keeps the 
testing room full all the time, it may 
be seen that the electrical output 
always amounts to several hundred 
electrical horsepower. Each tractor is 
run into the testing room under its 
own power and blocked up, the entire 
operation of taking a tested tractor out 
and putting in an untested one seldom 
taking more than ten minutes. 




These Motors, Being Used for PurnishioK Power, are Also UndersoinK Test to Determine Whether They 

Come Up to Requirements. They are Changed Every Day 
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Vollmoller, the German Airman, in His Aeroplane, " Taube," Which Translated Means " Pigeon," 
So Called Because of Its Appearance. With This Machine He Won Second Prize in the Recent 
German Circuit 



BUILDING EXPENDITURE OF 
THREE EASTERN CITIES 

The extent to which building opera- 
tions have been conducted in New 
York, Boston, and Philadelphia in the 
past five years is here given, the 
figure for New York being stupen- 
dous. The records of the New York 
building department show that in this 
period $20,000,000 of new capital was 
expended in theaters, $15,000,000 in 
hotels, and $97,000,000 in office build- 
ings, making a total of $132,000,000. 

Boston invested $1,500,000 in thea- 
ters, $2,000,000 in hotels, and $15,000,- 
000 in office buildings, making a total 
-—of $18,500,000, while Philadelphia in- 
vested $8,000,000 in the same class of 
construction. 



CThe French government has honored 
Airmen Alfred Leblanc and Hubert 
Latham with the Cross of the Legion 
d'Honneur, for services rendered in 
the advancement of aviation. 



HAT PROVIDED WITH 
ELECTRIC FAN 

An electric fan installation for use in 
top hats during the warm summer 
months has been invented. The bat- 
tery will last for several days, and a re- 
newal only costs 15 cents. The fan is 
regulated by a switch on the brim. 
Fan, motor, and battery are mounted 




Electric Fan Mounted in Top Hat Keeps Head Cool in 
Hot Weather 

on a board which is supported in the 
crown of the hat just above the space 
occupied by the head. 
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SWIMMERS PHOTOGRAPHED IN THE WATER 

What seem like curious contortions of the human body are the result of attempting to take photo- 
graphs of the aquatic performers from a position almost directly above them 



ABNORMAL FEET AND A PEG-LEG 




This peg-legged mule is normal in 
every way except as to its feet. It has 
six hoofs, no two of which are alike, and 
is compelled to walk with the aid of a 
wooden leg because of the exceptional 
malformation of its left fore foot. 
This foot tapers to a point, there be- 
ing a hoof or toe (> in. long at the end. 
Growing at right angles from the left 
fore leg is another leg, at the end of 
which is another slender hoof 8 in. 
long. The right fore foot has a double 
hoof, the right hind hoof is cloven like 
that of a cow, and the left hind hoof is 
an imperfect mule hoof. The mule 
is two vears old. 



This Mule Has Six Hoofs, No Two of Which are 
Alike, and Walks with a Wooden Les 



CThe dean of the College of Chemistry 
of the University of Minnesota an- 
nounces a method of utilizing waste 
wood and sawdust by means of which 
the United States may produce 100 
times more pulp wood than was be- 
lieved possible. 
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POSSUM FARMS STARTED IN 
AUSTRALIA 

The possum is no longer the humble 
little animal he used to be. First came 
presidential recognition and now more 
honors have fallen upon him. Aus- 
tralia has recognized his commercial 
value, and numbers of possum farms 
have been started in that country. One 
farm exclusively for them has been 
started in the eucalyptus bush land of 
Victoria, and in Western Australia a 
company has been formed for the 
breeding of the possum on a stretch of 
eucalyptus country comprising about 
200,000 acres of land. 



INTERNAL-COMBUSTION 
RIVETING MACHINE 

An ingenious type of riveting 
machine just developed in Europe ope- 
rates on the principle of the internal- 
combustion engine, an explosive mix- 
ture of air and gasoline vapor being 
forced into the working cylinder of the 
riveter by means of a small electrically 
driven pump. 

The operation of closing the rivet is 
simple, the first action being the throw- 
ing of the switch which causes the 
motor-driven pump to force the explo- 
sive mixture into the working cylin- 
der. This pressure drives the die 
forward until it touches the rivet, then 
the pressure accumulates in the cylin- 
der until it rises to a fixed value, when 
a small plunger actuates the motor 
switch. This stops the mixture pump 
and causes an ignition device to spark, 
an explosion occurs, and the pressure 
closes the rivet. 

It is claimed that the cost of ope- 
rating the machine is about one-twen- 
tieth that of a pneumatic riveter. 



DUAL CONTROL BIPLANE 
MADE BY CURTISS 

One of the recent .products of the 
Curtiss experimental workshops at 
Hammondsport, New York, is a dual 
control biplane in which the controls 




Signal-Corps Officers in Dual Control Curtiss 

can be shifted back and forth between 
two operators sitting side by side. 
This is especially useful for teaching 
purposes. One of these machines has 
been delivered to the army and is now 
at College Park, Md., where the signal- 
corps officers are receiving instruction 
in aviation with a view to the use of 
aeroplanes in warfare. As is shown in 
the illustration, the control column is 
mounted on a pivot. 



CAST-STEEL PLATES OF 
EXTREME HARDNESS 

The Krupp works at Essen, Ger- 
many, has recently turned out cast- 
stee] plates for safes and vaults of such 
extraordinary hardness as to be abso- 
lutely proof against drilling, and 
nearly so against the oxy-acetylene 
blowpipe. Tests show that to make a 
hole of 3.15-in. diameter through a 
plate of half that thickness by means 
of the oxy-acetylene method would re- 
quire 8 to 14 hours of hard work, and 
the consumption of from two to three 
154-lb. tanks of compressed oxygen, 
and a somewhat smaller quantity of 
acetylene gas. This would seem to be 
enough to discourage a safe-blower, no 
matter how devoted to his calling. 
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Are We Really a 
Wasteful People? 

By OSCAR P. AUSTIN 

Chief of United States Bureau of Statistics 

IS wastefulness distinctively an American habit? The writer does not 
belong to the class of persons who believe that whatever is is wrong. 
The habit of "knocking" everybody and everything, of asserting that all 
the things which are happening are wrong, of bewailing conditions of today 
as worse than those of yesterday and worse among our own people than 
those of some other country or community, is too prevalent. The tendency 
toward the "yellow" in every discussion of conditions in our own country, 
of searching up and down the land to hnd some means of leading Americans 
to think ill of their own people and their own country, is unfortunate. It is 
worse than that, it is positively bad. It destroys respect for our own people 
and their institutions, it destroys pride of country, it is destructive of patri- 
otism. And much of it, much of the criticism of things American, of the 
things of today as compared with those of yesterday, is based upon miscon- 
ception, inaccurate inferences, inaccurate statements. 

I have been asked to discuss for Popular Mechanics Magazine the sub- 
ject of "Wastes," and in considering the statements upon this subject upon 
which this country has been fed, I find myself unable to fall in line and 
join in the cry that everything is wrong and that everybody in America is 
lacking in the qualities of common sense and good business judgment. 

Of course there is waste. So there is everywhere. But is it not a law 
-of nature that certain of its products go back to the original elements and 
would not the energy devoted to preventing much of this waste be of itself 
a greater waste? For instance. I find the statement that one gentleman 
who is an inventor of waste-preventing devices is of the opinion that among 
the greatest wastes in America are corn cobs, corn stalks, broken glass, and 
waste leather strops. But is this true? If the corn cobs are worth preserv- 
ing and utilizing as fuel and the stalks for paper-making, why does not capital 
set itself about the preservation of them? Millions, yes, hundreds of mil- 
lions of American capital are seeking investment in any line which will 
guarantee a return of from three and a half to five per cent per annum; and 
the American inventor is the most resourceful and energetic in all the world. 
Yet this combination of invention and waiting capital has failed to produce a 
method by which these elements can be made useful, except by creating a 
"waste" of money still greater in value than their return to enrich the soil 
upon which they grew. In other words, with all the thought which the rest- 
less American inventors and the American investors, by thousands, have 
given to this form of "waste" which is constantly before their eyes, no plan 
has been devised by which these articles can be profitably utilized. Is it, 
then, a "waste" to let them decay and go to enrich the earth which produces 
the next crop, or would it be any less a "waste" to spend two dollars of ac- 
cumulated capital in producing one dollar's worth of material from them? 

Another favorite theory with those who complain of the "waste" of 
everyday life is that we are permitting countless millions of horsepower to 
waste in our streams and waterfalls every year. True, but are not conditions 
being greatly and rapidly improved in this particular? Are we not doing 




THE GREAT ROOSEVELT DAM 

"Millions of Dollars Worth of Waterpower are Now Being Utilized Because Man Has Just Lei|rned 

How to Harness That Power " 

wonderful things in transferring our natural power, that of the waterfalls 
and rivers, into electricity with which to operate our railways, light our cities 
and homes, and perhaps also heat them? Millions of dollars worth of water- 
power, wasted through centuries of time and countless generations, are now 
being utilized because man has just learned how to harness that power and 
carry it to the place where it can be utilized. To be sure, the percentage of 
the free power existing in waterfalls and streams and tides and air currents 
which is now being utilized is yet very small; but why scold about it when 

we are making more pro- 
gress in this line in a single 
decade than was formerly 
made in a century? 

And why is it that so 
much of this free power is 
still being permitted to go 
to waste? Simply because 
those who are seeking in- 
vestments for their capital, 
who are carefully studying 
the subject with the aid of 
the best scientific men of 
the country and of the 
world find that a more 
rapid development of the 
process of transforming 
this "waste" power into us- 

„ „ „ ^ ^. , „ = ^-i able condition would pro- 
it IS a Well Known Fact That the Fire Losses are Beine Steadily -n 
Reduced as the Quantity of Wood Used is Decreased" dUCC another waStC, Still 




■I'ed material 




greater, a waste of capital. 

Another set of profes- 
sional ''knockers" bewail 
the "waste" which is being 
devoted year by year to the 
construction of oreat na- 
vies. "Millions of money," 
they cry, "are being abso- 
lutely wasted in the build- 
ing of battleships and cruis- 
ers and all the equipments 
of naval warfare." Is not 
the construction of war- 
ships chiefly for the pur- 
pose of preventing the de- 
struction of property and 
perhaps the lives of the 
people who are paying for 
them? The purpose of the 
great battleship, of the 
navy of today, is to prevent war rather than make it, and the few million 
dollars put into the battleship may prevent a waste of perhaps ten, perhaps 
a hundred times as much in wars, which are averted by the existence of the 
battleship, to say nothing of the prevention of the waste ov human life 
which would come from war. 

We are told that we-are wasting our coal by the neglectful methods of 
mining, by using too much of it to get certain results ; that only a small per- 



' The United States Still Has More Forests • . . Than Any Other 
Country in the World Except Russia" 




COMPLETING THE NEW BATTLESHIP "FLORIDA" 
"The Purpose of the Great Battleship of Today is to Prevent War Rather Than Make It 
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centage of its "energ-y" is utilized in lurnin^ it into steam or heat or light. 
Undoubtedly a large percentage of the coal is left in the mine, another large 
percentage is so mixed with rock ( i dirt that it is not utilized, and another 

large percentage of its energy is lost before it is transformed into the service 
of man. Yet the greatest scientists of the world have thus far been unable 
to devise methods by which it can be more fully utilized without a greater 
waste of that other form of energ}^, capital. 

We hear frequently much about the fact that our losses by fire in the 

cities of the United States are much greater than in Europe, and the pro- 
fessidiial fault-finders see in this another opportunity to scold the people of 
the United States for their "wastefulness" as com])ared with other countries 
of the world. But do they not realize that the buildings in American cities 
are to a much greater extent constructed of wood than in the European coun- 
tries in which the supply of this inflammable material was long ago so 
greatly reduced that wooden houses in their cities are much lc<s frequent 
than in the United States? And is it not a fact that the proportion of the struc- 
tures now being built in which wood is the chief factor is very much less at pres- 
ent than a decade or several decades ago? It is a well known fact that the fire 
losses in the United States, while much greater, proportionately, than in Euro- 
pean cities, are being steadily reduced, and as the quantity of wood used in' 
buildings in the cities is })roportionately decreased we are proportionately ap-. 
proaching the low rate of fire losses existing in European countries. * . 

A few months ago we were told by a well known "business organizier" 
that the railways of the country are wasting hundreds of millions of dollars 
every year by bad business methods, and that the prices at which they are 
carrying people and merchandise might be readily reduced if they would only 
adopt his plans of management. Probably he may be right, but where in all 
the world can be found a more able, intelligent, thoughtful, and energetic 
class of men, — ^who go to the bottom of every business proposition, who re- 
alize more fully the importance of economies in small things as well as 
greater things, — than those employed by the railways of the country, of the 
world, in fact? 

No thoughtful man who watches the progress of events in our own coun- 
try or abroad can fail to observe that the advance in prices has been much 
less, proportionately, in manufactures than in foodstuffs, or raw material, or 
labor. This steadying of the price of the finished article during the very 
period in which the raw material and the labor through which it is pro- 
duced are rapidly advancing is the result of economies of production and dis- 
tribution, of a reduction of the "waste" formerly practiced in such produc- 
tion ; and yet the public complains that these economies are driving the small 
tradesman out of business, not realizing, apparently, that the prevention of 
this waste of former years has, at the same time, precluded the necessit\^ of 
advancing the price of the linished article in the same proportion as that of 
the raw material, the labor employed, or the food consumed by those en- 
gaged in its production. 

The newspapers and other reformers located in the bituminous coal re- 
gions indulge in periodical outbursts about the waste resulting from smoking 
chimneys, and declare that it could be averted by the use of smoke-consumers. 
Perhaps; but where are the practical smoke-consumers, the application of 
which will reduce the waste now in progress in this line? We have been 
hearing of them for more than a quarter of a century, but meantime capital 
has been vainly searching for them, for if there is anything that the shrewd 
capitalist most desires it is to keep down his expenses, and he is willing to 
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/ pay large sums to those who will help him to do it through a reduction '\n 
• 'Mny waste now in progress. Rut if the waste of money in adopting waste- 
preventing devices is greater than the waste of retaining them, he is likely 
' ;'to' retain them. 

h-f.--: Yhe farmers of the country come in for a hard "jolt" when the question 
' waste is under consideration. They are described as an outrageously 
' '#asteful ibt, with no thought for their business future, working the poor 
tand to a state of absolute depletion" and then abandoning the farm and mov- 
ing off to a place where they can find more new land to wear out. The peo- 
ple who make this assertion do not seem to realize that the farmers of the 
country are utilizing enormous quantities of soil food each year at a cost of 
approximately $100,000,000 per annum and actually increasing their pro- 
duction per- at re instead of further reducing it. The statistics of the De- 
partment o-l Agriculture show a larger average yield of wheat per acre the 
country over in 1909 than in any year since the sixties, the yield of oats per 
sckrt in lOpSOjfrger than in any year since the sixties, and the average yield 
per acre ofviforn during the past live years much greater than the average of 
any preceding five years during the period covered by detailed statistical 
records. 

: A distinguished railroad magnate amuses himself by periodical out- 
bfirsts al)out the depletion of the farms and farm production of the L^nited 
i States and predicts that the United States is soon to become an importer of 
1 ifood. Do the people who thus criticize the farmer for his wastefulness real- 
{ \ize that the wheat and corn crops of 1909 were the largest (with a single ex- 
! :ception) ever known in the United States, that the oat and barley crops of 
, jthat year exceeded by far those of any earlier year? Do they know that 
•these "wasteful" American farmers have, according to the Secretary of Agri- 
culture, increased their wealth production from $4,250,000,000 in 1897 to 
$8,756,000,000 in 1909? Do they know that the population of this "wasteful" 
country of ours increased its w^ealth from $30,000,000,000 dollars in 1870 and 
$44,000,000,000 in 1880, to $107,000,000,000 in 1904? Does this really look 
like "wastefulness?" 

We hear many complaints about the destruction of our forests, and 
while there is, of course, too much truth in them, we must remember that 
the United States still has more of forests and lumber-producing area than 
any other country of the world except Russia ; and when we hear complaints 
about the destructiveness of forest fires we must remember that forest fires 
occur in other parts of the world, perhaps with less frequency, but that the 
Forestry service of the government is exercising the greatest activity pos- 
sible under existing appropriations and conditions to reduce destruction of 
the forests by fires. 

And is there really the danger of a timber famine which so many people 
suppose? A member of the present congress, sitting at my desk a few weeks 
a^o, said to me : 

"This talk about the destruction of our timber and lumber ma- 
terials is, it seems to me, based upon lack of understanding of conditions, 
existing and possible. I went into western Pennsylvania forty years ago as 
a very young man and established a sawmill. The prediction was then 
made that' the timber supply for lumber purposes in that section would not 
last over ten years. The work of turning out lumlier in that section has 
gone on uninterrilptedly and yet the quantity now being turned out and the 
quantity of timber now available for lumber purposes is as great as forty 
years ago." 

Of course we do not want to see our forests depleted for mere temporary 
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gain, but is it not worth considering that after using all we require for our 
own people, the people of other parts of the world have sent us during the 
last twenty-five years more than a $1,000,000,000 worth of money for such 
surplus as we may choose to spare from our forest supply, the greatest of 

any count r\' in the world except Russia? 

Another subject of complaint frequently discussed, and one in which 
common humanity justifies a most careful consideration, is the waste of hu- 
man life by accidents in coal mines, on railways and steamers and other pub- 
lic transportation facilities. True, the losses of life in this way are very 
great. But does not every firm or company or co rporation engaged in "min- 
ing or transportati(~»n realize that for every life lost through its own negli- 
gence toward its employes it must pay thousands of dollars in damages to 
the families of the deceased, and does it not seem probable, therefore, that a 
large percentage of the loss of life is due to carelessness on the part of 
others than the employers or to absolutely unforseen accidents? True, the 
number of lives lost per 1,000 of people employed in our coal mines is much 
greater than in the mines of Europe, but it must be remembered that the 
luiropean mines have been operated under dilTcrent condilitjns and for a 
much greater length of time, and that there is already apparent a marked re- 
duction in our own case as compared with a few years ago in the loss of life 
in our coal mines in proportion to the number of persons employed. 

Still another subject of complaint is the waste of water — the fact that 
countless millions of gallons of water which falls from the clouds upon the 
soil in the interior of the continent are permitted to flow past certain com- 
paratively arid areas straightway down to portions where it is not needed, 
instead of being impounded in those arid or semi-arid sections and used to 
irrigate the land and increase production. All this is true. 13ut is not the 
United States already doing more and better and more intelligent work in 
this line — of increasing the producing power of its lands through irrigation — 
than any other country of the world? The sums expended on irrigation and 
reclamation during the last decade by the federal government amount to 
$60,000,000 and by private individuals fully twice that amount, and will 
probably greatly exceed those sums during the next decade, a record which 
cannot be approached by that of any other country. A\''riters complain 
loudly about soil erosion, especially in the United States, due to the cutting 
away of the forests. But do they not know that the area formerly covered 
with forests became through their removal the garden spot of the world and 
so remains, and that the grain produced upon the area formerly occupied 
by forests has made this the richest country of the \\'orld and its people more 
prosperous than those of any country upon wliich the sun shines? 

It is so easy to complain about other people's management. I know of 
no easier or more deliglitful occupation thau that of managing other people's 
business at long distance and without responsibility for the results. But the 
people who have Iniilt up that business, who are responsible to themselves 
and their families and their st(^ckliolders and their stockholders' families, 
and to tlie public under the laws which govern and directly control their 
work, are much better able to judge whether this or that line of conduct or 
this or that failure to utilize a natural product is really a "waste," or whether 
the elimination of that waste by the necessary outlay therefor would or would 
not produce an equal or greater waste of the capital already accumulated,- 
and for the conservation of which they are responsible. 
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PANAMA TO HAVE LARGEST DOCKS IN THE WORLD 



In contemplating the great engi- 
neering prol)lem being solved in the 
construction of the Panama Canal, the 
people of the United States have 
almost forgotten that the plans for the 
big "ditch" also provide for the largest 
and most completely equipped harbor 
and dock system in the world, to be 
located at the Pacific end of the canal. 
A strip of land along the water front 
two miles in length has been reserved 
for the docks, and while but two-thirds 
of this will be immediately imj^m ed, 
the improvements thus provided for 
embrace construction work tliat will 
give the turning basin alone an area 
of 271 acres. There will be a series of 
piers on either side of the canal en- 
trance, each of which will be 1,000 ft, 
long. The width of the canal between 
the pier ends will be 3 noo ft. 

When it is remembered that the 
new Tilbury docks in London have a 
water area of only 70 acres, that the 
Hudson River at Hoboken is but 2,500 
ft. wide, and that the longest docks in 
New York had to be lengthened, under 
temporary permit, to allow for the 
-docking of the "Olympic," which is 860 
ft. long, some idea of the immensity of 
the Panama dock plans may be gained. 

The entire construction work is to 
be steel and concrete with foundations 
resting on bed rock, the material 
dredged from the harbor to be placed 
behind the docks and form an im- 
mense freight-transfer yard for the 
Panama railroad, which forms an in- 
tegral part of the harbor plans. Tliese 
yards will extend the full length of the 
docks and a spur of track will run out 
on each pier. The piers will he 1,000 
ft. long and the slips between them 
will be 300 ft. wide. The length of the 
piers permit the docking at any one of 
them of two vessels 400 ft. long or 
three vessels 300 ft. long on either 
side or both sides at once. The width 
of the slips between the piers will per- 
mit a vessel to lie in the slip with 
steam barges on either side for the, 
transshipment of freight. 



Each of the piers will be fitted with 
the most approved appliances for load- 
ing and unloading, all the machinery 
to be operated by electricity. Huge 
electric overhead cranes, built so that 
tjiey can command the top hatches of 
any vessel that can be accommodated 
— and this means the largest ships 
afloat, — and a system of- escalators, or 
automatic loaders of the endless con- 
veyor or chain type, will be installed 
for handling the cargoes. There will 
be enough of the cranes and the other 
appliances to serve every hatcli of any 
ship that draws alongside the dock. It 
is believed by tlie engineers and steam- 
ship men who have planned the docks 
that their existence means a vast in- 
crease in the business of the canal. It 
now requires 21 days to carry a car- 
load of freight across the continent by 
rail from the shipper in California to 
his agent in New York. With the use 
of 16-knot steamers from San Fran- 
cisco to Panama and transshipping at 
Panama for New York, the freight 
schedule between the two cities can be 
reduced to 14 days. Similar reduc- 
tions will be made in the freight 
service between North American and 
South American cities. Work was 
begun on the docks last November and 
it is the intention of the commission 
to have about one-half the work com- 
pleted in time for the opening of the 
canal. 



SUBMERGED ELECTRIC LIGHTS 
TO STOP EEL MIGRATION 

The Danish government has under- 
taken to prevent the migration of eels 
from a portion of the Baltic Sea into 

the outer ocean, by means of a barrier 
of electric light. Fifty electric lamps 
are to be placed along a submerged 
cable between the island of Fano and 
the coast of Fyen. The eels migrate 
only during the dark hours, and it is 
believed this wall of light will keep 
them from passing. 



Copyrighted material. 



I 482 



POPULAR MECHANICS 



HORSE HAS GOLD TOOTH 

"Black Bess," the British horse who 
plays the leading i^art in the production 




The Tooth Broken by This Horse was Replaced by a 
Gold Crown 

of "Dick Tiirpin's ride to York." re- 
cently broke a tooth. A dentist was 
called in from his office on the Strand 
and built a gold crown to replace the 
broken tooth. 



CONVERTIBLE CAR FOR 
ELECTRIC ROADS 

A type of electric car that can be 
used either for freight or passengers 
has been put into service by the Hum- 
melstown & Campbelltown Electric 




An Electric Car Which may be Used for Either Freight 
or Passengers, the Seats Folding against the Walls 
When It is to be Used for Freight 



Railway, Pennsylvania. Used as a 
passenger car, the seating capacity is 
48, the seating accommodation consist- 
ing of continuous folding benches 
along both sides. Even the space in 
front of the sliding freight doors can 
be utilized for seating passengers, 
folding seats being hinged to the 
doors. These, when folded, slide with 
the doors into the door pockets. When 
the car is used for freight, the other 
benches fold against the walls. 



A ROTARY-SLEEVE-VALVE 
AUTOMOBILE MOTOR 

There has recently been placed on 
the market in France a new "valve- 
less," single-cylinder, automobile motor 
which possesses features similar to 
those of the Knight engine and of the 
so-called "cylinder - valve'' (rotary- 
cylinder) motor that attracted atten- 
tion a few months ago. This engine 
has a continuously rotating sleeve, 
with ports or openings (for inlet and 
exhaust) located approximately at 90 
deg. one from the other, in place of the 
more usual lift or poppet valves. The 
sleeve fits between the piston and the 
cylinder walls and is fitted with a deep 
compression ring to allow for expan- 
sion or contraction due to changes of 
temperature and so prevent leakage of 
the gases. It is driven at half the en- 
gine speed by helical or inclined-tooth 
gearing through a small countershaft 
which is rotated by a silent chain drive 
from the engine crankshaft. The 
motor is said to be admirably suited for 
small cars, and the automobile which 
has been especially designed for it has 
manv new and interesting features. 



CW'hen King George V goes to India 
for the Durbar he will live in a tent. 
Thousands of the visitors to India to 
attend the pageant will also live in 
tents, the British government taking 
this means to counteract the ex- 
orbitant charges that are being already 
made for houses in the vicinity of 
Delhi during December. 
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Coastine down a Curved Incline in Germany on Three-Wheeled Summer Toboggans 

THREE- WHEELED SUMMER TOBOGGANS 



A three-wheeled coaster, called a 
summer toboggan, is coming into gen- 
eral use in Germany for coasting down 
inclines. The seat is arranged above 
the single rear wheel, and steering is 



done by means of both the hands and 
feet. The little coaster is quite light, 
and at the end of a descent can be col- 
lapsed and slung over the back for 
the return trip up hill. 



LONG-DISTANCE HEARING APPARATUS 



Differing from the various kinds of 
earphones which are used to aid per- 
sons of defective hearing, a new long- 
distance hearing apparatus has re- 
cently been invented to assist the 
hearing of normal persons in much the 
same way that a telescope does the 
eye ; that is, it enables one to distin- 
guish sounds through a greater dis- 
tance, besides amplifying those which 
would ordinarily be detected by the 
unaided ears. For this reason it 
has been facetiously called the 
''ear telescope." 

Really, it is a sound-concentrating 
device, and gives a person the same 
advantage as if he had ears larger than 
those of a donkey. A reflector catches 



a greater volume of sound waves than 
would be intercepted by the ear. 
These waves are concentrated to a! 




The "Ear Telescope" Which Enables the Ear to Detect 
Otherwise Inaudible Sounds Proceeding from Great 
Distances 
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focus, and then directed throuf^h flex- 
ible tubes to earpieces. Thus a person 
is enabled to obtain about 13 times the 
volume of sound at his ear drums that 
he would with his own ears unaided 
by the apparatus. 

The reflector or sound receiver is 
mounted on a swivelinq" contrixancc 
by which it can be turned in any de- 
sired direction. Naturally the sound 
heard by the operator will be greatest 
when the reflector is directed toward 
the source of the sound. And this fact 
has suggested as one of its principal 
uses the location of ships in fogs, for 
the direction from which the sound of 
a fog horn or fog bell is proceeding 
would immediately be made apparent 
by means of the "ear telescope." 



GIANT STONE ARROW TO 
GUIDE FLYERS 

A giant white stone arrow has been 
constructed on the cliffs above Dover 
as a guide to airmen flying by day 
from England to France. It points 




Giant Arrow of White Stone Constructed on the Cliffs 
above Dover, Eng., to Guide Airmen 



the exact direction they should take to 
reach Calais. It is proposed to con- 
struct a number of similar arrows at 
different points along the coast. 

HARDTACK LOSES PLACE 
IN SOLDIERS' DIET 

The American warrior of the future 
will not be able to build romances or 
excite the sympathy of the home folks 
with his tales of hardtack. Hardtack 
is about to pass into the great beyond 
with the other things that have been 
forgotten by a progressive people. 
Field bread will take its place except 
as an emergency ration. Quietly, but 
none the less diligently, at the big 
Texas maneuver camp, scores of new 
things have been tested, numberless 
theories have been tried out and con- 
clusions reached that may work a revo- 
lution in the conduct of military affairs. 
In the subsistence department there 
have been numberless innovations re- 
sulting from the experience gained by 
the commissary ofiFicers. The develop- 
ment of a new form of bread to take 
the place of hardtack in the field under 
all but extraordinary circumstances, 
has been but one of these. 

Field bread is like the fresh bread 
that has always been made for the 
troops except that it is of a finer, porous 
structure and is covered with a thicker 
crust. Exhaustive tests have shown 
that it keeps fresh for a week or ten 
days. Some of the troops to whom it 
has been issued prefer it to fresh bread 
and it has been conclusively demon- 
strated that it can be served to troops 
in the field under practically all con- 
ditions to be found during a war. 
Hardtack will still have a place as a 
part of the ration, but it will not have 
so extended a field of usefulness as 
heretofore. 



CThe aluminum radiator constructed 
in Dresden for the 300-hp. engine of an 
airship, is claimed to be the largest in 
the world. The weight is 145 lb. 
empty, and 209 lb. when filled with 
water. 
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On the Left Is One of the Anti-Rolline Tanks of the "Ypiranga" Which Converted an Unsteady Vessel into One of 
the Steadiest Ships Afloat. Height of Water in Tank Can Be Seen by Gauge 



ANTI-ROLLING TANK OF 12,600 -TON LINER 



The illustration shows one of the 
anti-rollini^ tanks of the Hamburg- 
American liner "Ypiranga," a 12,600- 
ton boat which, in spite of her bilge " 
keels, was formerly notorious for her 
unsteadiness at sea. There are two of 
these tanks, placed respectively near 
the fore and the after masts on the 
upper deck, and connected by a flying 
bridge. The tanks are replenished by 
the deck-washing pump, and the action 
of the water in the tanks, when the 
ship is rolling, may be controlled by 
regulating the movement of the air in 
the side branches by means of an air 
lock situated between the upper ends 
of the side branches. 

Since the installation of these tanks 
the "Ypiranga" has become one of the 
steadiest ships afloat, the pendulous 
action of the water in the tanks seem- 
ing to compensate the wave action 
which causes rolling. A sister vessel, 
the "Corcovada," has been similarly 



fitted, and the same construction has 
been or will be applied to many other 
big ships, in passenger vessels to pre- 
vent seasickness and in warships to 
stead}^ them for gun fire. 



"WIRELESS" LIGHTHOUSES 

The French government has decided 
to install wireless sending apparatus 
on two lighthouses near Cape Finis- 
terre and on a 'Hghtboat, stationed 
near the mouth of the Seine River, for 
the protection of vessels during fogs. 
These "wireless lighthouses" will each 
emit a characteristic signal, conveying 
no special meaning, but calculated to 
be easily "heard" and intended only to 
enable vessels to locate, by mean§ of 
the Bellini-Tosi radio-compass, the di- 
rection of these lighthouses relative to 
the ship, and to set their course ac- 
cordingly. 
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LINCOLN MONUMENT IN 
SCOTLAND 

The first statue of Abraham Lincoln 
erected in Europe is in the Calton cem- 
etery at Kdinburj^li. Scotland. It was 
raised to perpetuate the memory of the 
Scottish-American soldiers who were 




Lincoln Monument at Edinburgh, Erected in Memory 
of the Scottish-American Soldiers of the Civil War 



killed in the Civil war. The statue of 
Lincoln, mounted on the top of the 
pedestal, is a life-size bronze cast, and 
the figure on one of the ledges of the 
pedestal is a freed slave poised as if to 
greet his liberator. 



A SIMPLE SPEED GAUGE FOR 
AEROPLANES 

It is important for an airman to 
know the speed at which his machine 
is traveling through the air, and al- 
though any device for measuring speed 
which depends on the forw'ard pres- 
sufje of planes against air may be ex- 
tremely deceptive owing to the vary- 
ing head resistance of wMnds. such an 
instrument is of great value when 



gliding down from a great height 
where a mistake in estimating the 
speed may result in disaster. 

Ogilvie, the English airman, used a 
simple speedometer on his baby 
Wright biplane during the recent 
Gordon r>ennett race. It was con- 
structed from a design originally made 
by Sir Hiram S. Maxim. The gauge 
is simple and yet all the parts are in 
balance. 

The part marked A in the illustra- 
tions represents a spar on the aero- 
plane, which by means of a bracket P>, 
supports a horizontally arranged bar 
C. The scale D is inserted in a slot in 
C, and two pairs of levers, E and E, 
both pivoted to the bar C, are kept in 
their normal positions by two springs 
G, one on either side of the bar C. The 
lower ends of the -levers E and E sup- 
port a horizontal stick H, which car- 
ries a semi-spherical cup J at its front 
end. This cup is made of celluloid; 
in fact, it was made from one-half of a 
baby's rattle. 

It will be readily seen that when the 
aeroplane travels forward the open 
side of the cup J receives the force of 
the wind, and pushes back the stick H, 
thus turning the levers E and F on 
their fulcrums, and extending the 
springs G, and as the springs are at- 
tached to portions of the levers E and 
F, w^hich move in opposite directions 
and increase in angular movement 
with the continued movement of the 
stick H, the resistance to the move- 





Side and Top View of Simple Speed Gauge, Made 
by an English Airman 
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it lacks 12 ft. of breaking the world's 
record for length. The bridge will 
connect Larimer avenue, Pittsburg, 
Pa,, and it takes the place of the an- 
tiquated trestle which formerly occu- 
pied the site. 

The structure will cost the city 
about $ir)0,000, and its design is con- 
sidered an artistic as well as an engi- 
neering triumph. It has a total length 
of ()5U ft. It will support a roadway 
50 ft. in width and will be ready for 
foot traffic by December. The concrete 
work is of the reinforced type. 




ment of the lever E is proportionately 
increased, so as to enable the indicat- 
ing finger to travel over the scale with 
a movement approximately propor- 
tional to the speed of the macliine 
through the air. 



A HUGE FALSEWORK 
STRUCTURE 

The picture below shovs the timljer 
falsework for what is to be the widest 
concrete span in the world, although 



Remarkable Falsework in Construction of Pittsburg Concrete Arch Bridge 



A CHEMICAL RHAPSODY 



O come where the cyanides silently 
flow. 

Where the carbonates droop o'er the 

oxides below% 
Where the rays of potassium lie white 

on the hill 
And the song of the silicate never is 

still. 

Come. O come, tum titti tum, 
Peroxide of soda and uranium, ' 



While alcohol's liquid at thirty de- 
grees 

And no chemical change can affect 

manganese, 
\\'hile alkalies flourish and acids are 

free 

My heart shall be constant, sweet Sci- 
ence, to thee. 
Yes. to thee, fiddle-de-dee. 
Sulphate of ii'on and H O plus C. 
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FIRST MOVING PICTURE 

Probably the man that can claim the 
greatest credit for movin^^- pictures is 
Edward Muybridi^e of Oakland. Cal., 
who, at the instigation of Governor 
Leland Stanford of California, made 
countless pictures of the governor's 
celebrated trotter Occident, the first 
horse to trot a mile in 2 min. 20 sec. 
west of the Rocky Mountains. Occi- 
dent was the pride of the governor's 
heart and he engaged Muybridge to 
photograph him in every conceivable 
size and shape. In making a series of 
snapshots of the horse's action. Muy- 
bridge was enabled to show the exact 
motion. In order to satisfy the gov- 
ernor, he thought of a novel scheme 
of |)lacing a number of cameras cov- 
ering at least one-tenth of a mile. 
From these cameras, he stretched silk 
threads across the track at about the 
height of the trotter's knee. These 
threads being broken, each camera 
made a separate, distinct picture of the 
horse, and by putting ihem together 
and riffling from the thumb, the horse 
could be seen as in actual motion. In 
188.") Muybridge sailed for j:Lngiand, 
and there, in connection with six or 
seven others, evolved the first mov- 
ing-picture camera. In about 188() 
some of these cameras reached Amer- 
ica. In 188T the ])atent offices at 
A\'ashington commenced t(^ receive a 
shower of applications for moving-pic- 
ture ap]^aratus both for taking and pro- 
jecting purposes. 



FOUR DRILL HOLES BORED IN 
RESCUE OF MINER 

Four Ti-in. drill holes had to be bored 
before the workers attempting to 
rescue Joseph Clary, a miner, from his 
entombment in the White Oaks mine. 
Joplin. Mo., succeeded in establishing 
communication with him. Im])risoned 
78 ft. below the surface by a ca\e-in, 
he faced several forms of death, includ- 
ing death by starvation, and death by 
drowning in the slowly rising: water. 
When the rescuers had at last reached 




Diagrammatic Drawing Showing How Miner was 
Saved by Drilling a Hole through Which Food 
was Lowered to Him 



him he had retreated to the highest 
point in the drift and the water was 
above his waist in many parts. 

Communication and a f(^od supply 
was established long before the rescue 
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shaft penetrated the drift. The first 
food sent to him through the 6-in. 
drill hole which opened communica- 
tion with him was in liquid form. This 
was followed a few hours later with a 
light lunch, and the cold chicken he 
had been demanding was promised for 
several hours later. He was entombed 
72 hours. 



NEW AVIATION RECORDS AND 
DEATHS 

Three new marks set and four lives 
lost are recorded in the history of avia- 
tion in the past few weeks. The new 
records made have all been along the 
line of practical development. Harry N. 
Atwood flew from St. Louis, Mo. to 
New York, a distance of 1,205 miles in 
28 hours and 31 min. of actual flying 
time, making 20 separate flights. The 
total distance covered was 1,3(55 miles. 
Atwood started from St. Louis, August 
14, at 8 o'clock in the morning and flew 
to Chicago on the first day, a distance 
of 28G miles. An international aviation 
meet was in progress at Chicago and 
the transcontinental airman's arrival 
and departure for the east the next day 
were made features of the meet pro- 
gram. .\fter various vicissitudes At- 
wood arrived in New York and alighted 
on Governor's Island, August 24, 



beating the former world's record held 
by Herr Koenig, a German, by 101 
miles. 

The Chicago air meet extended over 
ten days, and was notable for two 
world's records and two lives lost. G. 
W. Beatty remained in the air 3 hr. 
22 min. with a passenger. The day be- 
fore he had broken another record by 
remaining in the air 1 hr. 18 min. 22 
sec. with two passengers. William R. 
Badger and .St. Croix JohnstC)ne were 
the airmen who lost their lives, their 
deaths following one another on the 
afternoon of August 15. Badger fell 
50 ft. from a Baldwin biplane at the 
end of a vol plane. Johnstone's Moi- 
sant-I)lcriot monoplane fell into Lake 
Michigan from a height of GOO ft. 

The other deaths occurred in Europe 
and both victims were military officers. 
Lieutenant T. J. Ridge of the British 
army fell at Aldershot, Eng., August 
18, while trying out for the first time 
a new type of military machine. On 
August 29, Lieutenant Zelotnehin of 
the Russian army fell at St. Peters- 
burg and was killed. 



C According to a report from Coalinga, 
Cal.. two men recently made descents 
to a depth of 185 ft. in a hole only 18 
in. in diameter to recover drill tools 
which had been lost. 




Route Followed by Atwood, Showing His Flight from St. Louis to N ew York 



Cr: 



VANIMAN'S ATTEMPT TO CROSS THE ATLANTIC 



By J. Q. 

STILL strong in his faith in the dirig- 
ible, balloon and the possibility of 
crossing the Atlantic in a properly con- 
structed lighter-than-air craft, Melvin 
\\'iniman. chief enij;incer of tlie "Amer- 
ica,"" which made a brave attemj)! to 
accomplish the feat a year ai^o. is now- 
assembling a larger airship at At- 
lantic City, expecting to start for Eu- 
rope by the air route some time in Oc- 
tober, lie believes that by applying 
the knowledge gained from tlie experi- 
ences of the "America.'" and a new 
means of compensating fur the added 
lifting power of the gas when exposed 
to the heat of the sun, he will be able 
to make his way through the storms of 
the Atlantic and the uncertainties of 
the air lanes. 

Just what this new means of com- 
pensating consists of has not been made 
public. The famous "equilibrator" of 
last year's airship will be missing. 
Two methods ha\ e 1)een discussed by 
Vaniman and his assistants and ad- 
visers, but these may be discarded at 
the last moment and another method 
adopted. One was to pump water into 
tanks in the airship by means of a long 
hose ; the other to pull up water in a 
string of buckets something like the 
plan adopted by Brucker, the German- 
American who planned to attempt to 
cross the Atlantic in the ''Suchard." 
a large dirigible. Up to September 1st, 
however, the plans of the builders in 
this connection were withheld. At 
that time Vaniman stated : 

"I am not at libert}^ to disclose this 
method. There will he no equilibrator. 
however. This phase of the airship is 
being kept secret as it now seems to 
be the only problem which has not been 
solved. There are no water buckets 
and no special tanks for water in the 
airship." 

As a result of the experience last 
year, when the absence of a flywheel 
on the after engine put it out of com- 
mission and deprived the aeronauts of 



ROBERTS 

the lifting thrust of the after propel- 
lers, close attention has been paid to 
this feature of the "Akron/* as tiie new 
craft will be christened. There will 

be four engines, two of 100 hp. each, 
one of SO hp., and one of 18 hp., the 
hrst three for the three sets of propel- 
lers, and the latter for lifting purposes 
and for running the dynamo which 
will furnish electricity for the wireless 
apparatus. Two of these engines will 
be of American manufacture and two 
of foreign make. At least one pair of 
propellers will be mounted so that the 
thrust can be secured in any direction. 

In almost every detail of the "Akron" 
there will be improvements suggested 
by the experiences of the Wellman ex- 
pedition. One of tlie most important 
changes will be in the manner of sus- 
"TTE^ding the motor lifeboat under the 
inclosed frame. Last year the boat 
was almost swamped when it was 
launched, owing to the fact that the 
airship, in descending to the water, 
came down with a side movement, 
launching the little boat broadside. 
This was due to the method of sus- 
pending the lifeboat by the ends. This 
year it will be suspended by a single 
fall and tackle, enabling the crew to 
launch the boat bow on in spite of any 
broadside movement of the ballf)on. 

The position of the vertical rudder 
will be the same. The principal hori- 
zontal rudders, governing the ascent 
and descent, will consist of a pair of 
triplanes attached to the frame well to- 
ward the bow. There will be three 
auxiliary hori/.ontal rudders at the 
rear. 

Filled with hydrogen ga^, the balloon 
will have a gross lifting power of 
26.000 lb. The bag is built of a strong 
fabric composed of layers of cotton and 
rubber cemented together. The up- 
per two-tliirds of the envelope is made 
of ft)ur layers of rubber and three of 
cotton. This fabric has a tensile 
strength of 175 lb. per sq. in. As the 
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The Enormous Box in Which the Balloon Fabric was Shipped to Atlantic City— Section of Building Wall was 

Removed to Get the Box Out 



under side of the bag will have only 
the strain of the internal pressure to 
withstand, this part will consist of only 
two layers of cotton and three of rub- 
ber. The frame, which is built of steel 
tubing, will be attached to the enve- 
lope by loops sewed onto the side of 
the bag. Long, light rods will be run 



through them, and the framework sus- 
pended from these rods. The balloon 
fabric is bright yellow to prevent de- 
terioration by the ultraviolet rays of 
the sun. 

One of the features of the "Akron" 
will be two balonets, located in the 
lower part of the gas bag. To com- 




The Balloon Fabric, the Largest Ever Made in the United States, Stretched Out on Floor of Factory 
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pensate for any leakage, and to main- 
tain an even pressure in the bag, when 
the gas is expanded by the heat of the 

sun or contracted by cold, these 
balonets can be lilled with air or 
emptied at will. The hydrogen with 
which the bag will be filled at At- 
lantic City must carry it on its entire 
journey. The envelope will be cigar- 
shaped as usual, with the extreme di- 
ameter, 45 ft., about one-fourth way 
back from the forward end. 

The framework, with the engines, 
fuel tank and cabin, weighs about 
14,000 lb. When the start is made. 



about 8,000 lb. of gasoline will be 
stored in a large cylindrical tank be- 
neath the framework. This tank will 

be divided into compartments to pre- 
vent disturbance of the equilibrium by 
shifting of the weight. The wireless 
outfit will be located in the lifeboat. 
The crew will consist of six men. Five 
have been chosen ; one Frenchman, one 
Dane, one Englishman, and two 
Americans. The capital for construct- 
ing the dirigible, which will cost about 
$150,000, was furnished by F. A. Sei- 
berling, a rubber manufacturer of 
Akron, O. 



THE MILLIONTH PATENT 



The millionth patent has been is- 
sued ! 

It seems ditTicult to realize that in 
Vl\ years the government of the United 
States has given its protection to the 
devices of inventors more than a mil- 
lion inventions have been recorded 
as practicable, and their fortunate own- 
ers permitted to enjoy the exclusive 
right to make or sell them, or say how 
they should be made or sold. The 
millionth patent marks an epoch in the 
history of invention, although it is not 
strict!}^ accurate in recording the num- 
ber of patents that have been issued 
since 1790, when this branch of the 
government started business. There 
was a long time when business was 
very dull, and but one clerk, working 
only part of his time on this partic- 
ular part of his duties, was able to 
handle every application made. There 
had been 9,957 patents issued before 
the present system of numbering was 
inaugurated. 

It therefore ai)iicars that some 1 .00!>,- 
057 patents have really been issued in 
121 years — ^an average of about 8,349 
per year or 22 a day. These figures, 
too, arc misleading, because the fact 
is that during the early years of ihe 
republic's liistory only 9,957 patents 
were issued. T!'cn the numbering 
of them, commenced. In 1891, when 



the hundredth anniversary uf the pat- 
ent oflRce was celebrated, there had 
l)een 450,000 patents issued since 
18;)G. So that in the last 20 years there 
have been more patents issued than 
in the entire century preceeding them. 
That is to say, that of the 1,000,000 
patents issued some 550,000 have been 
granted in "in years. It would be in- 
teresting to know just how many of 
them have brought their inventors the 
riches they dreamed of getting. Some 
of the wealthiest men in the country 
have gained their wealth through the 
medium of a patent owned by them, 
and some of the biggest monopolies 
in the world owe their security from 
competition to the protection the gov- 
ernment has given them. But this is 
not always the result. Inventors are 
usually pictured as poor men who have 
a difficult time placing the creatures 
of their brain and hands on the market. 
It is a fact that while many feel called 
to revoluti(Miize t1ie industries or arts 
of the country, few are chosen to en- 
joy the fruits of their work. 

It so happens that the process pro- 
tected by the first patent ever granted 
by the government has never been im- 
proved. This patent was issued to 
Samuel Hopkins of Vermont, July 31, 
1790, and protected a method of mak- 
ing pearlash, or potash, when vege- 
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The Completed Model 
of Machine 




Reducing the Idea to Form / ' ''."^ tf^V ■lif'^^^^''xrv^ \ \ Consul 



suiting a Patent Attorney 




Attempting to Organize 
Company 



FAILURE— ffis Patent Has No 
Place in the World 



SUCCESS— ^/s Found a Market 
and Wealth 



THE COURSE THROUGH WHICH A MILLION PATENTS HAVE PASSED 
FAILURE OR SUCCESS AWAITS THE INVENTOR 
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table matter is refined in a crucible. 
The patent bearing No. 1 on the files 
of the patent office covered a steam 
engine designed to run on an inclined 
plane, and was issued to John Ruggles, 



July 28, 183e. The "millionth patent" 
was issued August 8, 1911, to Francis 
H. Holt pf Akron, Ohio, and ccn-ered 
an invcRTion for a puncture-proof pneu- 
matic •'lire. 



HYDRO-AEROPLANte PROGRESS 



Commencing rather more tlian a year 
ago, the first successful experiments.'^' 
with aeroplanes designed to start fro^m 





The Machine Built for the English Government 

and alight upon water surfaces, were 
/ carried out by the French engineer 
Fabre, of the famous steamship-line 
firm of the same name, which has its 



'^headquarters in the city of Marseilles. 
In its final form, Fabre's design 
evolved to a monoplane with a front 
elevator, borne upon three hydroplane 
floats, closely resembling the hydro- 
plane hulls that are so recent and novel 
a feature of high-speed motorboat de- 
velopment. One of the floats was 
placed beneath the elevator and the 
other two toward the extremities of 
the main planes, so that tlie arrange- 
ment afforded a three-point support oi 
the whole machine upon the water. 
Handicapped by the use of an aero- 
plane that had not been previously de- 
veloped as a flyer, frequent minor mis- 
haps attended the trials, but ultimately 
numerous flights were made at good 
speed, starting from and alighting upon 
the water with the utmost ease and 
without accidents. 

Following the Fabre experiments, 
Glenn Curtiss commenced in the 
United States his work of improving 
the hydro-aeroplane or aero-hydroplane, 
with which he has been highly suc- 
cessful. Especial credit is due to 
Curtiss for his combination of the 
hydroplane with land-alighting gear. 








Vcisin s New "Canard" ("Duck")— Note Small Vertical Water Rudder over Float in Front 



c 
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The Possibilities of this Machine as a Life-Saver were Demonstrated durine the Recent Chicago Meet when It 
Offered Assistance to Airman who Fell into Water, but Preferred to Remain with His Floating Aeroplane, 
as Depicted on the Front Cover of This Issue 
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so that his machines can be brought 
down upon or started from either land 
or water. 

The Curtiss system now involves 
only one pontoon-like float at the 
center of the machine, provided with 
a characteristic hydroplane underform. 
Cylindrical floats at the wing tips pre- 
vent their submersion if the machine 
tilts on the water, but perform no nor- 
mal' function in landing or starting. 
A small "s])lash plate" is placed just 
above the water in front of the main 
float, to give the initial elevation for 
starting by striking the bow wave 
pushed along by the float. 



Other experimenters at work upon 
the hydro-aeroplane problem are the 
Voisins, in France, and A. V. Roe, in 
England. One of the Voisin "Canard" 
machines with four floats has thus been 
flown from the .^eine very successfully 
by the well-known airman. Colliex. 
This machine has a water rudder at- 
tached to the forward float. The Roe 
experiments have l)cen for the British 
navy, and the machine is a new Roe 
biplane with twin floats under the 
main planes. Indifi"erent success has 
been attained so far. due apparently to 
lack of proper balance rather than to 
any more inherent difficulty. 



BRITISH SAILORS PRACTICE WITH DUMMY 

AEROPLANE 



The man-o'-war's men stationed at 
Barrow to man the British navy's air- 
ship are as interested in the heavier- 




Courtesy Illue, London News 
British Bluejackets Practicing Aeroplaning with a 
Specially Constructed Stationary Machine 



than-air type of flying machines as in 
the dirigibles. Several of the blue- 
jackets recently purchased for them- 
selves a machine specially designed 
for the instruction of airmen. It 



is a skeleton framework representing 
an aeroplane and is balanced on a 
pivot. A fresh breeze sets it rocking 
and swinging, the motion being coun- 
teracted by the planes. The bluejack- 
ets learn by practice to keep the ma- 
chine fairly steady in spite of the wind. 



ENGLAND MENACED BY 
FAMINE 

England's last great sensation, com- 
ing on the heels of the coronation and 
the stripping of the veto power from 
the House of Lords, was the threat- 
ened paralyzation of the business of 
tlic empire resulting from a general 
strike that for a short time portended 
most serious results and created a 
grave situation. 

The strike started with the men who 
work on the docks refusing to load 
and unload ships. When means were 
used to employ outside help the 
carters promptly refused to haul goods 
thus unloaded from the ships and their 
refusal was quickly followed by the 
walking out of the railroad employes. 
The result of this series of walk-outs 
was that so far as the haulage of 
goods was concerned, practically all 
lines of transportation were tied up, 
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trains and ships beinj^ run (jnly as 
make-shift crews and stevedores could 
be obtained. The schedules of some of 
the big liners were suspended alto- 
gether. There being practically no 
freight hauled by the various sliipping 
interests and practically no carting in 
the cities, the supplies of the shops 
were quickly exhausted and a food 
shortage occurred. 

\\'hile the strike was accompanied 
by more or less disorder and troops 
and police were frequently called into 
action, there was comparatively little 
violence, practically none of which was 
blamed on the strikers themselves. The 
question of wages was the main issue 
with the dockmen and carters, but this 
was not the case with the railway men. 

The strikers have all returned to 
work and a commission has been ap- 
pointed to inquire into the causes and 
consider a means of preventing such 
outbreaks in the future. 

One of the features of the situation 
was the discussion among scientists of 
the effect of the extreme hot weather 
on the labor situation. Medical men 
insist that the spirit of unrest and re- 
volt was largeh' due to the extended 
period of heat and sunshine which pre- 
vailed in England to an unusual ex- 
tent for several weeks. Analogy was 
made to the effect on the white man 




('(Hirtes.v ■■ Tlio Griipliic' 

Luxurious Touring Cars Used for Haulin>r Meat 
through London during the Procrcss of the Strike 



of the tropical sun in Africa under 
weather conditions to which he was not 
accustomed. It was a common remark 
in London that a go(jd sousing by a 
three days' rain would settle the whole 
thing. 



TWO 'ROUND-THE-WORLD 

RECORDS 

.\ndre Jaeger-Schmidt, a French 
journalist, completed a record-breaking 
trip around the world on Aug. 26, his 
time being 39 days 19 hours 43 min. 
37 sec. A telegraphic dispatch sent, 
as a commercial message, around the 
world by a New^ York new\spaper, made 
the circuit in 16 minutes and 30 sec- 
onds. Xo arrangements for this mes- 
sage were made in advance. 




A curious type of air craft, known as the Rommc - McCormick aeroplane, a circular monoplane with a bamboo 
structure, resembling a giant Japanese umbrella. It has been undergoing tests at the army camp at San 
Antonio, Texas. It is 40 ft. in diameter and is equipped with a Gnome rotary motor 




THE WONDERFUL PROGRESS OF HARVESTING IMPLEMENTS DEMON 
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Tlie Highest Uovelopmunl ot .v^. ui l : >. i ;,!.,,.,;.,.:.. i.c i^.i^Uoi. Kcaper-Tlirfshiiig Macliim- 
Which Takes the Grain from the Ground and Threshes It, Getting Both Locomotion and 
Power from a Gasoline Engine 




STRATED AT AN EXHIBITION HELD RECENTLY AT DE KALB, ILL. 
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WASHINGTON HAS WORLD'S CHAMPION FLY 

SWATTER 




Fly Trap That Proved Its 
Efficiency 



Counting One Day's "Catch" in 

Seven million flies killed 
in less than two weeks is 
the record made by the 
children of Washins^ton, D. 
C. in a remarkable cam- 
paign conducted there un- 
der the auspices of the 
health department. 

Spurred on by the hope of winning 
cash prizes offered by a newspaper, the 
keenest rivalry developed among the 
hundreds of young campaigners. When 
the battle ended, the leader, a 13-year- 
old boy had .■>83,400 dead flies to his 
credit. 

The health department and the news- 
paper which gave the prizes have had 
dozens of inquiries about the campaign 
from cities all over the country. A 
pilt)lic spirited citizen furnished, free 
of charge, boxes in which the "catches" 
of [the contestants were delivered to 
the officials who measured and counted 
them, the Associated Charities re- 
ceived the dead flies daily at their sta- 
tions in various parts of the city, and 
a transfer company collected the boxes 



Washington Fly-Swatting Contest 

and delivered them to the 
health department. 

It was ascertained that 
so many flies of average 
size made a gill and the 
score was kept on this 
basis. The officials were 
provided with graduated 
gill measures made of glass, and each 
day's catches of flies were measured. 
The daily record of each contestant 
was kept on a card together with his 
name and address and the section of 
the city where he caught the flies. 
This information has been carefully 
preserved by the department and will 
be used in a systematic and tireless ef- 
fort to eradicate the breeding places 
of the disease carriers, many of which 
had escaped the attention of the in- 
spectors. 

Layton Burdette. the winner of the 
first prize, set out to distance his com- 
petitors by organizing his friends into 
a fly-swaiting brigade. These boys 
divided their' section of the city into 
beats and enlisted the aid of store- 
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keepers and marketmen in their nei^^h- 
borhood. Burdette made his own 
traps but his main dependence was on 
the ordinary swatter made of wire. 
His traps were constructed of screen 
wire, cylindrical in shape with a dome 
which was detachable. The bait was 
placed at the bottom, which had 
several small openings, a dark cloth 
drawn around the lower portion of the 



trap, and the dome left uncovered. 
After feeding, the flies sought the 
lighted dome and this was removed at 
intervals and the flies killed by sulphur 
fumes. Health Oflicer Woodward is of 
the opinion that the value of the flyless- 
city campaign cannot be overestimated. 
He sees no excuse for the fly and says 
it can -be driven out of existence by 
determination and patience. 



AUTOMATIC AEROPLANE STABILIZER 



One of the first serious attempts to 
place into practical use an automatic 
stabilizing device for aeroplanes, is in 
progress under the auspices of French 
army officials. 

The new device is the Doutre "stab- 
ilizer," and is intended to effect auto- 
matic control of only the longitudinal 
equilibrium of the machine. Its es- 
sential elements comprise a movable 
pressure plate interconnected with a 



compressed-air device for manipulating 
the elevator surface. Various deli- 
cately balanced details are involved, so 
that if the speed becomes excessive, as 
in too abrupt a descent, the elevator 
is set to ascend. Conversely, if the 
machine slows to a point rendering the 
sustention insecure, the elevator is 
manipulated to steer down. Rather 
clever utilizations of the forces of mo- 
mentum and inertia, applied through 




The Doutre Stabilizer Installed on a Maurice Pannan Biplane 
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How the Stabilizing Device is Attached to the Front 
of the Machine 



the means of slidin.t; weights, are 
claimed to make the action of the de- 
vice in exact quantitative proportion 
to the upsetting moments on the ma- 
chine, but engineers who have had ex- 
perience with aeroplanes in the air are 
tending to gniw more atid more skep- 
tical of all automatic devices of this 
character, and to rely more and more 
upon the undoubted feasibility of so 
designing machines that they are in- 
herently stable by virtue of the ar- 
rangement and interaction of their sus- 
taining, hn. and rudder surfaces, rather 
than through the, at best, precarious 
juggling of automatic balancing de- 
vices. 




Phantom View of the Stabilizer— A, Windplate: B, Com- 
pressed Air Cylinder; C, Movable Weights: D. Springs 
Controlling Movable Weights; E. Piston Rod into 
Compressed-Air Chamber; F, Fixed Sliding Rods; 
G, Cross-Arm Connecting Them: H, Spring Controll- 
ing the Windplate; I, Point of Attachment to System 
of Levers. 

Aeroplane rhodels and full-size ma- 
chines can be and have been built, that 



will, without action on the part of the 
operator, turn right-side up, even when 
dropped upside-down. Development 
of the principles that determine such 
action is. in the opinion of those best 
qualified to judge, the road to the high- 
est possible safety in the air. and is 
one it will best pay experimenters to 
travel. 



TRANSPORTING HORSES BY 
AUTO TRUCKS 

A curious and interesting demon- 
stration of the superiority- of auto 
trucks over horse-drawn trucks is a 
matter of every-day occurrence in the 
operation of a large express company 
in Chicago. This company is operat- 
ing about equal numbers of auto trucks 
and horse trucks. An important part 
of their business is the delivery of 
freight at a point about 2o miles out. 

The following procedure has been 
found most efficient and economical: 
A three-horse truck, loaded, is started 
out on the long trip early every morn- 
ing. At noon a loaded motor truck is 
started on the same run. The latter 
ordinarily carries three times the ton- 
nage of the horse truck. The motor 
truck makes the trip in 1% hours, un- 
loads and waits for the horse truck. 
This is unloaded on arrival and the 
horses are unhitched and led up a plank 
into the body of the motor van. 

The wagon is fastened to the rear of 
the motor truck and at 6 o'clock or 
even earlier the whole outfit is back 
at the stable ready for a trip the next 
dav. The horses apparently suffer no 
ill effects from the rough ride in the 
auto and, in fact, are thought to enjoy 
it. As will be seen, this device ac- 
tually doubles the tonnage hauled by 
the horse truck without in any way 
cutting down the tonnage of the motoi 
truck. 



C Recent investigation has developed 
the fact that 67 out of every 100 taxi- 
cab drivers in London were formerly 
drivers of horse-drawn public vehicles. 



A REAL REVOLUTION IN AUTOMOBILE-ENGINE 

DESIGN 



By ANTON CAMILLE 



VERY much of a sensation has been 
created in American automobile 
nianufacturini^" circles by the announce- 
ment that three or four prominent tirms 
in this country, after exhaustive exami- 
nation and tests, have decided to dis- 
card the long-established poppet-valve 
type of gasoline motor in favor of the 
Knight sleeve-valve construction. And 
to add force to the innovation, several 
foreign licensees of the highest prestige 
— makers of the Panhard, Daimler, 
^Mercedes, and other famous cars — 
have entered upon vigorous advertising- 
campaigns to sell in this country their 
newest models, equipped with the same 
motor. 

The history of the Knight motor is so 
interesting that a few words concerning 
it are almost essential to an understand- 
ing of the present situation. Designed 
by a Chicago engineer, Charles Y. 
Knight, the motor was built in a small 
way for several years. P>ut that proph- 
ets arc without hon(^)r in their own coun- 
try was never more notoriously em])ha- 
sized than in the 
reception encoun- 
tered by the new 
engine. It was 
not until after a 
long period of in- 
different business 
and financial 
struggle that the 
new motor loomed 
suddenly into 
prominence 
in England, as a 
result of its re- 
markable perform- 
ance in very suc- 
cessfully passing 
some exceedingly 
severe tests im- 
posed by the en- 
gineers of a Brit- 
ish automobile 
club. Almost im- 
mediate adoption 



Vertical Section of One Cylinder of the Knight Motor, 
Showing the Connecting Rods for Actuating the 
Sleeves, the Two Spark Plugs in the Cylinder Head, 
the Sleeve and Cylinder Ports, etc. 



by several big manufacturers abroad 
was succeeded by nearly two years of 
extending use and uninterrupted suc- 
cess, before the present awakening on 
this side of the Atlantic to the fact that 
here was really distinct and important 
improvement, and not mere difference, 
in automobile motor design. 

Now that the tide has turned, how.- 
ever, it seems to have turned hard, and 
for the student of mechanical progress 
the United States Patent Office pre- 
sents interesting evidence of a scram- 
ble on the part of designers to get in 
line with all sorts of both doubtful and 
promising variants from previously 
patented schemes of sleeve, piston, 
rocker, and other valves that dodge the 
shortcomings of the poppet-valve con- 
struction. Zest is lent to the competi- 
tion by the rumor that Knight's 
European contracts interdict the licens- 
ing of more than four American 
concerns. 

To describe it briefly, the Knight 
uKitor is one of conventional enough 

four-cycle design, 
except for the fact 
that the admission 
of the charge and 
the exit of the ex- 
haust are con- 
trolled by t w o 
sliding sleeves to 
each cylinder, in- 
stead of by cam- 
actuated poppet 
valves. The 
sleeves are two to 
each cylinder, 
about in. thick 
in an ordinary 
motor, and are 
ground outside 
and in. The outer 
sleeve slides with- 
in the cylinder, 
the inner sleeve 
within the outer, 
a n d the piston 
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within the inner sleeve. Both 
sleeves are positively reciprocated 
by small cranks, and ports or open- 
ings cut in their sides register with 
cylinder ports at the proper moments 
of the cycle. \\'ith reasonably close 
fitting, no troubles are experienced 
from leakage, heating, breakage, etc., 
while the advantages are numerous. 

The positive action of the cranks 
actuating the sleeve valves is a vast 
improvement over the nonpositive cam 
movements of poppet-valve mechan- 
isms : the very large port openings re- 
duce wiredrawing of the incoming 
charges and free the exit of the ex- 
haust ; no noise is made by the valve 
mechanism ; the combustion chamber 
is made to approximate the spherical 
form known to conduce to highest ef- 
ficiency ; wear of a character to impair 
the operation or require frequent re- 
adjustment is almost eliminated ; and 
lubrication and complete inclosure of 
all working parts are facilitated. Sev- 
eral of these conditions are, of course, 
well understood to make for higher 
power and efficiency than are com- 



mon, so it is no more than might be 
expected that in addition to an alto- 
gether exceptional reliability and dur- 
ability the new motor is low in its fuel 
consumption and very powerful for a 
given cylinder capacity. 

The exact relation of the positive- 
acting valve motor to the future of 
automobile-engine practice presents a 
number of puzzling features to those 
who attempt to prophesy beyond an 
immediate future, during which it is 
safe to predict that the poppet valve 
may tend to disuse. 

But a good many engineers believe 
that some day, sooner or later, air 
cooling must supplant the present 
water works and plumbing with which 
automobile construction is compli- 
cated, and which besides beinsj a con- 
siderable source of cost in the factory 
is a prolific source of unreliability and 
trouble on the road, particularly in 
winter climates. And as none but 
poppet-valve motors lend themselves 
in the least to air cooling, it is more 
than probable that the last word is not 
yet said against this type. 

Indeed, if there be taken 
the view of men who 
have served in consulting' 
capacities for automobile- 
company engineering de- 
partments, rather than the 
opinions of conservative 
business interests that in 
the United States have 
been disposed to copy tried 
constructions in preference 
to the development of new 
ones, it seems probable 
that ultimate victory will 
rest with poppet-valve de- 
signs that have been long 
suggested but little ex- 
ploited. Fuel injection, in- 
ternal scavenging, and ec- 
centric or crank operation 
of the valve mechanism, in 
conjunction with the 
rapidly progressing Euro- 
pean scheme of multiple 
valves, seem to ofifer the 
most promising possibili- 




View of the Knight Sleeve-Valve Motor, Given Partly in Section to 
Show Main Working Parts 

The valve-actuatinK shaft, shown above the engine crankshaft, is 
driven from the latter by the silent chain seen to the extreme left. The 
speed reduction is two to one. The two small cranks that reciprocate 
the sleeve valves for the first cylinder are clearly shown just to the richt 
of the chain. The sleeves of this cylinder are shown in section. The 
front half of the casinir of the second cylinder is entirely removed to 
show the outer of the two sleeves, in the upper part of which is seen one 
of the portopenings. The small connecting-rods for reciprocating the 
sleeves are shown under the second and third cylinders. A good idea 
of the water-jacket construction may be obtained in the third cylinder. 
The small troughs in the lower part of tlie crankcase form part of the 
lubrication system, which is partly force feed and partly splash. The 
troughs are automatically raised and lowered with the opening and 
closing of the throttle, thus economizing oil on the lower speeds. 
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Rear View 

Lougheed eight- 
cylinder , V- 
shaped aviation 
motor, a recent 
American inven- 
tion. Weighing 
less than 100 lb. 
and of a fuel and 
lubricant econ- 
omy that is very 
high, it neverthe- 
less is claimed to 




Front View 

be capable of 
standing up to the 
steady delivery 
of over 60 hp. The 
motor is built al- 
most entirely of 
chrome nickel 
steel. Fuel in- 
jection is em- 
ployed, elimi- 
nating the car- 
buretor. 



ties, especially as they have already results, in the design of certain aero- 
proved the road to some quite remark- nautical motors experimented with in 
able, thoui^h not yet widely published a c|uiet way in this country. 



TEETH OF MAN OF HALF MILLION YEARS AGO 



A primitive cave dwelling, believed 
by scientists to have been a human 
abode as far back as half a million 



years ago, was recently found in the 
cliffs at La Cotte, in St. Brelade's Bay, 
Jersey, Eng. After about three weeks' 




The Teeth of a Man Who is Believed to Have Lived 
500,000 Years Ago 



The Corresponding Teeth of an Adult Male 

of Today 
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work, the floor of the cave was laid 
bare, and a hearth was found contain- 
\ng a quantity of wood ashes. In one 
corner was a mass of bones and teeth, 
among; which were found the nine teeth 
shown in one of the accompanying il- 
lustrations. These teeth are said to be 
those of one of the dwellers of the cave, 
who lived 500,000 years ago, and is the 
earliest known type of man. 

They are remarkal)le for their mas- 
sive roots, indicating- great muscular 
strength. The three in the top row. 



reading from left to right, are the first 
right molar, the second left premolar, 
and the second left molar from the up- 
per jaw. Those in the lower row, from 
the lower jaw, are the second right 
molar, second right incisor, left canine, 
first left premolar, second left premo- 
lar, and second left molar. They are 
reproduced in actual size. The other 
illustration shows the corresponding 
teeth of the adult male of today, and 
are arranged in exactlv the same order 
for comparison. 



WICKET DAMS TO MAKE THE OHIO RIVER 

NAVIGABLE 



After nearly six years of hard work. 
Uncle Sam's latest and greatest engi- 
neering feat, the Fernbank dam, in the 
Ohio River, is completed. 

The big dam, known officially to the 
government as No. swung open its 
big lock gates for business when the 
largest river steamer on the Ohio 
passed through there on July 2o. Rut 
Uncle Sam went about his business 
there as if it were an everyday occur- 
rence, there was no celebration then, 
but for one week early in Septeml)er 
the people of the Ohio Valley came 



to Cincinnati and there was more 
than $30,000 worth of fun just be- 
cause the big dam marked another 
step toward making the Ohio River 
navigable the year round. 

This new engineering feat is the 
largest movable wicket dam in the 
world, and furthermore it is the only 
one built entirely of reinforced con- 
crete. It cost the government $1,500,- 
000, but it is a beauty, and Uncle Sam 
is so well pleased with it that he is 
going to build more like it in the Ohio 
River until the entire stream is pooled 




The Fernbank Dam from the Ohio Shore, Showing the Placing of the Movable Wickets Forming the Dam 
across the River, and Also Showing the Lock or Canal along the Ohio Shore through Which All Boats 
Must Pass 
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from PittsburjT^ to Cairo, a distance of 
more than 1.000 miles. 

The Fernbank dam gives Cincinnati 
a permanent harl)()r of not less than 
it ft. of water, and navij^ation can be 
carried on for a distance of 12 miles 
upstream and for 1*3 miles down- 
stream from Cincinnati to the location 
of the dam. It takes a small army of 
men to care for this bit;- dam and there 
are neat little government houses for 
some of these men to live in. A new 
• little village has suddenly sprung into 
existence, under strict government 
control. 



WOMEN UNLOAD SHIP 
DURING STRIKE 

At the commencement of the ship- 
ping strike at Hull, Eng., the steam- 
ship "Titania" was left without men 
to unload its cargo of butter. A num- 
l)er of stewardesses and other women 
employes of the company took the 
places of the men on strike, and. imder 
police protection, unloaded the ship un- 
til the hostility of the strikers com- 
pelled tliem to cease work. 




PHOTOGRAPHS MOUNTED ON 
THE FINGER NAILS 

One of the latest fads in Germany is 
the mounting of photographs on the fin^ 




The Latest Fad in Germany is the Waterproof Mount- 
ing of Photographs on Finger Nails 

ger nails, the idea growing out of the 
whim of a cousin of the Kaiser, who 
had an enameled portrait of her fiance 
worked on the nail of her little finger. 
'I'his portrait was a work of art and 
cctst $1>0, but now the fashionable man- 
icures of lierlin have taken up the idea 
in the photograph form. 

The feature of this work by mani- 
cures is rendering the photograph wa- 
terproof, which is done by coating it 
over with a shellac-like substance 
burned upon the nail. It is said that, 
with careful handling, a photograph so 
mounted will last about four months 
without renewal. 



Women Unloadins Butter from a Ship during the 
Shipping Strike in England 



CSomething of the romantic and 
picturesque which clings to the pros- 
pecting and discovering of gold ap- 
pears in the name of the newest 
camp in Nevada — "Awakening" — in the 
Slumbering hills, says the Mining and 
Engineering World. It is said to have 
been named by a woman, and gives 
proof that feminine fancy can not be 
subdued by the hardships and rough 
surroundings of a mining camp. 
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EMERGENCY FOLDING OARS 



The possibility of the engine stop- 
ping at inopportune times makes at 
least one pair of oars a necessity on 




Emergency Folding Oar for Motorboats in an 
Extended and Folded Position 

board a motorboat. The storage of 
oars on a small boat, however, unless 
it is provided with a stationary top, is 
so difficult that one boating" company 
has brought out a folding oar. Each 
oar weighs only 6 lb. and can be 
stowed in a locker in a space. of 2 ft. 
9 in. 



TRAIN OF MELONS MORE 
THAN MILE LONG 

The transportation of melons from 
the Imperial X'alley during the past 
season is considered one of the most 
remarkable crop movements in the his- 
tory of the Southern Pacific Railroad. 
The total numl^er of cars shipped was 
2,700, which is about 900 more than in 
any other season. The biggest day's 
packing was June 11, when 133 car- 
loads of cantaloupe were harvested and 
transported from l>rawley, the ship- 
ping center, to Imperial Junction, in 
one train, the length of which was 
0,175 ft. There were 324 crates in each 
car and 45 melons to the crate, which 



makes a total of 14,580 melons to each 
car, and 1,939,140 melons on the train. 
The amount of ice required in the field 
and at Yuma, Arizona, to take care of 
the Imperial \^allev shipments was 
56,000,000 lb. 



AN IMMENSE CARBURETOR 

What are claimed to be the largest 
carburetors ever made were recently 
constructed for use on a number of 
gasoline-electric interurban cars built 
to the order of an American railway 
company. The gasoline vaporizer and 
mixing device illustrated herewith is 
one of these. It stands nearly five feet 
high, and is designed to serve an eight- 
cylinder, Y-shaped gasoline motor 
which delivers 167 hp. (125 kw.) at a 
speed of about 600 revolutions a 
minute. 

Most people are more or less 
familiar with the carburetors used on 
automobiles. The man in the picture 
is shown holding one of these in his 
hands, in order to furnish a contrast 
with the mammoth carburetor made 
for the interurban cars. 




The Largest Carburetor Ever Made for Use on a Gas- 
oline Motor Contrasted with an Automobile Carbu- 
retor Which the Man Holds in His Hands 



GREASE PAINT AND PEN GIVE WAY TO HAMMER AND SAW 




Holbrook Blinn is an Hon est -to -Goodness Carpenter. Mrs Edgar Selwyn (Margaret Mayo) Doing a Little 
Look at His Overalls Job of House Painting 



Cr 



lie rial" 
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COMBINED KITCHEN TABLE 
AND IRONING BOARD 

Among the new furniture offerings 
for the kitchen is a combination 
kitchen table and ironing board. The 




A Kitchen Table with Disappearing Ironing Board 



front half of the table top is held in 
place by means of dowel pins, and is 
easily lifted and laid back over the 
rear portion of the top when the table 
is to be used for ironing. The ironing 
board, which is contained in the space 
under the removable portion of the 
top, is then raised and locked in place 
at just the right height for iroping. 



EXPLOSION ENGINES AT ONE 
POUND PER HORSEPOWER 

This is not an account of some 
wonderful invention that is going to 
revolutionize the art of flying, but 
merely the rattling of an old skeleton 
in the mind closet of an engine de- 
signer, who, in the light of modern 
progress in the construction of in- 
ternal-combustion engines, proposes — 
we do not know how seriously — to 
construct engines capaljle of develop- 
ing power at the rate of 1 hp. for each 
1 lb. of weight of prime mover. 

The proposition is set forth in a re- 
cent issue of the French journal Cos- 
mos. The idea itself is older than the 
successful internal-combustion engine. 
It is a resurrection of the old gun- 



powder engine, in which an early 
inventor proposed to use the explo- 
sive force of gunpowder to generate 
power. The writer considers one of 
the latest forms of machine guns 
used in the French army, and shows 
by the aid of figures that a 100-lb. 
gun, during the time it is in action, 
develops 100 hp. in power and de- 
livers it to the projectiles fired by 
the gun. From such a gun to an in- 
dustrial engine using nitroglycerin 
seems but a plausible step in the mind 
of the writer, but to the lay mind an 
airman using such an engine in his 
aeroplane would seem to be taking 
more liberties with death than even 
the exigences of progress and science 
would seem to demand, while the 
spectacle of a fleet of nitroglycerin- 
propelled airships fighting a battle in 
the air would indeed be terrifying. 



PORTABLE MACHINE MAKES 
RAILROAD TIES 

Instead of hauling the lumber to the 
sawmill, the owner of this machine, 
which is propelled and operated by 
draft animals, may take it out into the 
woods or wherever the lumber may 
be, and make his ties on the spot, at 
an estimated saving of 50 per cent for 




Portable Railroad-Tie Cutting Machine 



hewn ties. This machine is the recent 
invention of a Kentucky man and has 
a capacity, it is said, of 2'^() ties a day. 
The four knife blades are mounted 




on a vertically i\iovable carriai;e, the 
width adjustment being made by a 
handwheel. Two" sides of a tie are 
faced at one operation, and the other 
two sides may be faced by simply turn- 
ing' over the tie for the next down- 
ward cut. The power is transmitted 
to the carriage by means of a sweep 
and screw, and counterweights are 
used to elevate the carriage after the 
cut. 



Cln military maneuvers with aero- 
planes in France it has been discovered 
that airmen flying at an altitude of 000 
ft, can locate submarines 30 ft. below 
the surface. 



"DIXIE IV" MAKES FIFTY- 
SIX MILES AN HOUR 

"Dixie I\ built to defend the 
British international trophy against 
the English challenger, is said to have 
made 50 miles an hour in one of her 
trials over the international cup course 
at Muntington. The illustrations show 
the "Dixie 1\ " at hnv speed, and rais- 
ing her hull out of the water at a speed 
of 45 miles an hour. One of the in- <. 
teresting features of this boat is the 
raised seat on the stern, which elevates 
the steersman above the water and 
clouds of spray thrown by the boat at 
high speeds. 




Copyriglr.u^ 1 1 a.ui lal 
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The Mosier Farmhouse Near Bloomington, Ind., Back of Which Pile of Rock and Monument Marking 
Center of Population is Located the New Center 



THE CENTER OF POPULATION OF THE UNITED STATES AS DETERMINED BY THE 
RECENT CENSUS. IT HAS MOVED STEADILY WESTWARD SINCE THE FIRST CENSUS 



A CURIOUS ELECTRICAL (?) 
PHENOMENON 

A phenomeiiun described as abso- 
lutely unique and sugs^ested by a well 
known technical authority as being due 




The Flare above the Sail of the Fishing Vessels in 
This Picture May Have Been Due to Atmospheric 
Electricity, and is Similar to the "St. Elmo's Fire" 
Sometimes Observed as a Luminous Electrical Dis- 
charge from the Masts and Spars of a Ship at Sea 



to an electrical cause, is recorded by the 
I'llectrical Review, of London, England. 
The illustration herewith is a reproduc- 
tion of one of several photographs 
of fishing boats taken by a New- 
castle man while on a yachting cruise 
in Scotch waters. All of the pictures 
showed a peculiar white glare extend- 
ing skywards from the masts and yards 
of the boats, and a close examination of 
the photographs discredited the belief 
that this efifect might be due to a defect 
of the camera or to some kind of hala- 
tion. A reference to an electrical expert 
elicited the suggestion of electric- 
it}' as the cause, especially as there had 
been thunderstorms during the pre- 
vious two days and the neighborhood 
was probably not yet cleared of the ef- 
fects of the electrical disturbances in 
the upper atmosphere. 



CHavre and other French cities are 
using a new method to allay the dust 
nuisance. Roadways are sprinkled 
with common salt and then watered 
freely. 
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Type of Bungalow Built for English Laborer 



ENGLISH LABORER'S 
BUNGALOW 

Comfortable, sanitar}--, and inexpen- 
sive cottaf^es for agricultural laborers 
are being built in many parts of Eng- 
land under the supervision of county 
associations organized for the pur- 
pose. Such a cottage, built in Here- 
fordshire, in here shown. The walls 
are of brick, coated with cement con- 
crete, and the roof is of concrete, 4V2 
in. thick. The sills and the window 
and door heads, are also of concrete. 
The cottage has a combined sitting 
room and kitchen, 19 ft. by 14 ft., and 



three bedrooms. There is a wash- 
house at the back. The cost of the 
cottage, including foundation work, 
was about $800. 



TRAIN OF SELF-PROPELLED 
MOTOR TRUCKS 

A motor-truck train, the engine car 
of which is simply a traveling electric 
central station, supplying current to 
each of the self-contained motor trucks 
following it. is being used with con- 
siderable success in Germany. Each 
wheel axle of the motor trucks has its 
own motor and driving gear, and suffi- 




Train of Self-Propelled Motor Trucks Provided with a Traveling Power Station in the Form of an Engine Car 
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cieiit power is provided by the engine 
car to allow 10 trucks being coupled 
up in a single train. 

The engine car carries a gasoline 
engine at each end, and each drives a 
dynamo. These two generating sets 
are operated singly or together, ac- 
cording to the length of the train and 
the condition of the roads. The cable 
distributing the current to the motor 
of each driving axle can be coupled and 
uncoupled between the trucks. Be- 
sides the cable coupling, each trailer is 
provided with mechanical clutches, 
which serve to automatically steer 



them on the path taken by the engine 
car as well as serving to connect them 
together. 

The road train illustrated, consisting 
of a traveling powder station, and six 
self-propelled motor trucks, can trans- 
port a net load of 33 tons at a maxi- 
mum speed of eight miles an hour. 
The starting of the train is effected by 
means of the dynamo regulators as 
smoothly and steadily as when gradu- 
ally opening the steam valve of a loco- 
motive. The electrical brake acts 
uniformly on all the wheels of the 
train. 



GIANT FIRE-FIGHTING 
WATER TOWER 

The new collapsible water towers 
of the Berlin fire department are in- 
teresting because of tlio great height 




A German Fire-Fightine Water Tower That will Dis- 
charge a Stream of Water Straight into the Eighth 
Story of a Building 

to which they can be extended and 
the little space they occupy when col- 
lapsed. AVhen collapsed the tower 
has a height of less than 5 ft, and can 
be transported on an ordinary wagon 
instead of requiring a long truck that 



is difficult to steer through the streets. 
The tower can be extended to a height 
that will enable a stream of water to 
be discharged straight through the 
windows of the eighth story of a 
building. 



BLASTING ROCK WITH 
WATER PRESSURE 

A process of rock blasting by which 
water pressure is substituted for pow- 
der has, according to the Mining and 
Engineering World, been invented by 
a German engineer. The method con- 
sists of suddenly increasing the water 
pressure in an apparatus placed in the 
bore hole. There have been many 
water-pressure princesses of rock blast- 
ing proposed, l)ut in the majority of 
them the pressure has been exerted 
gradually and as a result the stone to be 
broken has been crushed at the ends of 
the expansible sleeve. This crushed 
material is forced forward in the form 
of powder toward the bearing point of 
the sleeve, thus causing it to expand 
too soon and leak. It is claimed that 
in the German system the sudden pres- 
sure acts in such manner that crush- 
ing cannot take place. Instead, the 
force first applied tightens the plunger 
and the expanding sleeve, filling the 
bore at comparatively low pressure. 
Then by one or two sudden strokes of 
the plunger the pressure is suddenly 
increased and the mass of rock broken. 
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Electric Switching Locomotive of the New Articulated-Truck Type 



NEW ELECTRIC SWITCHING LOCOMOTIVE 



The first articulated-truck electric 
locomotive of large capacity built in 
this country for switching purposes in 
the freight yard of a trunk line has re- 
cently been constructed and delivered 
to an eastern railroad company. 

The new locomotive is a 79-ton ma- 
chine with a central steeple-type cab 
and four double-geared motors. The 
pulling force of the motors is trans- 
mitted through the truck frames, which 
are located outside the wheels and 
joined by bolsters (crossbeams form- 
ing bearing pieces) at the middle of 
each truck, hence the designation "ar- 
ticulated" which means jointed. 

The driving wheels are massive af- 
fairs, 63 in. in diameter, and are driven 
by gears through a system of springs. 
These gears are mounted on hollow 
shafts inclosing the axles. These hollow 
shafts, or "quills," as they are tech- 
nically termed, are supported by bear- 
ings on the motor frames. The motors 
operate on alternating current at 100 
volts, and are designed to produce 



about 230 hp. each for one hour, or 165 
hp. on a long continuous run. They 
are kept cool by forced air ventilation 
through their working parts, and are 
provided with spring suspension. The 
air blowers are electrically operated. 




Driving Wheels of Electric Switching Locomotive 

The adoption of electric switching 
locomotives in railroad yards not only 



Cri 
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increases the speed of handling cars 
but also reduces the cost of operating, 
besides enabling the use of much lower 
engine powers. It has been conserva- 
tively estimated that a steam switching 
locomotiv-c burns three times the coal 



that is required at the power station to 
furnish current for operating' the elec- 
tric type of locomotive, and this in a 
measure accounts for the displacement 
of steam by electricity in switching 
service. 



ILLUSTRATED SONGS IN 
THE HOME 

A new attachment for the phono- 
graph is a device which illustrates the 
text of songs as they are sung, by pro- 




While Music is Playing, Pictures on Circular Disk are 
Small Light Chamber on Right, through the Horn 
graph, onto the Circular Screen in Front 

jecting lantern-slide views upon a 
screen in front of tlie horn. A small 
electric-light chamber is attached to 
the small end of the horn, and a disc 
containing the slides is placed in front 
of it. and moved at regular intervals 
by the motor of the phonograph. Thus 
a popular feature of the low-priced 
theaters can be made a part of the 
home entertainment. Of course, the 
song record and the picture disc are 
designed to be sold in pairs, so that 
words and illustrations wall harmonize. 
This device does not interfere with the 
use of non-illustrated records. 



CA St. Louis gas company is now^ cov- 
ering its wrought-iron piping with lay- 
ers of pitch and paper as a protection 
against electrolysis. 



STEAM BOILERS HEATED 
BY ELECTRICITY 

At the rate at which electricity is re- 
tailed for ordinary consumption, it 
would be nothing short of financial sui- 
cide to attempt to heat 
water by electricity on 
anything but the smallest 
scale, where utility and 
dispatch are of more con- 
sequence than cost. But 
there are some cases in 
which an electrically 
heated boiler may prove an 
actual economy. Such an 
instance is furnished in 
railroading, in the case of 
trains running over sec- 
tions of track on which 
electric locomotives are 
used, as on one of the big 
railroads entering N e w 
York City from the north. 

An electrically heated 
steam generator is now 
being made by a Xew York concern 
to meet this requirement in railroad- 
ing. It is an adaptation of the usual 
vertical type of steam boiler, but in- 
stead of the fire tubes being heated by 
the products of combustion of a fire 
they are made to inclose electric heat- 
ers of special design. The resistance 
wire, which is heated by the electric 
current, is wound on soapstone spools 
which are threaded on a metal rod 
alternately with porcelain insulators of 
larger diameter, the whole being in- 
closed by a thin brass tube. The in- 
terstices between the spools and the 
tube are filled with fine sand. A boiler 
4 ft. C) in. long and 3 ft. 10 in. in diam- 
eter, with one hundred and forty-eight 
2-in. tubes, and electric heating ele- 
ments of the type described, is able to 



Projected from 
of the Phono- 
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An Automobile Which Has the Driver's Seat Inclosed in the Snme Manner as the Rear Seat 



produce 850 lb. of steam an hour at 
110 lb. pressure. The efficiency is 
over 90 per cent. 



COMPLETELY INCLOSED 
AUTO BODY 

This 20-hp. English automobile has 
a Pullman auto body of new design, 
tlic front or driver's seat, as well as 



the rear portion of the body, being" 
completely inclosed. Access to the 
front and back seats is g^iven through 
separate doors. Ordinarily the driver's 
seat is shut off from the rest of the car 
by a glass partition, but this may be 
dropped when desired, which is an ex- 
cellent idea when the owner is ope- 
rating" it himself. The interior fur- 
nishing" of this car is luxurious. 



A SCHOOL OF PHOTOGRAPHY 

riiotography is considered so much 
more of an art in Europe than in the 




The Munich School of Photography 



United States that schools of a con- 
siderable size, and having a large staff 
of instructors, are devoted to its teach- 



ing alone. One of the finest of these 
schools is the Teaching and Experi- 
mental Institute for Photography, at 
]\Iunich. The contributions to this 
school from the govern- 
ment, the city of Munich, 
and private citizens, 
make a total of $8,000 a 
year. 

The school has no less 
than 90 rooms, among 
them being included two 
skylight studios, four 
modern drawing - room 
studios, one reform stu- 
dio, seven darkrooms, sev- 
eral laboratories for en- 
largement and reproduc- 
tion, the departments for copper etch- 
ing and autotype, and of photography 
for criminal investigation, rooms for 
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"testinfj materials, photochemical labo- 
ratory. Roentgen department, drafts- 
men's and printers' rooms, library, etc. 



TESTING BALLAST FOR 
RAILROAD TRACKS 

The testing of materials of construc- 
tion is one of the most important 
l)ranches of engineering science, for it 
is often cheaper to devise a special 




The Testing Car Loaded with Pig Iron 

test, even at the expenditure of many 
thousands of dollars, than to trust to 
the ha])hazard and expensive scheme 
of trial and error in the school of 
experience. 

One of the most unique tests of this 
kind was the one recently carried out 
by a great American railroad com- 
pany, to determine the necessary 
depth of stone ballast for railroad 
tracks under stated conditions. A 
series of experiments extending over 
a period of nearly two years was un- 
dertaken with the apparatus shown in 
the accompanying illustration. This 
consisted of a piece of track over 
which was run continu(Hisly back and 
forth, at the rate of five miles an hour, 
a two-axle truck of 9-ft. wheelbase and 
loaded with pig iron so that the gross 
weight amounted to l."jO,000 lb., or 
75,000 lb. per axle. The ballast to be 
tested was placed under the track in 



three boxes, open at both ends, and 
after the settlements in the boxes 
amounted to about 1 in., the car was 
stopped and the track raised to its 
original elevation by tamping the bal- 
last with picks according to the usual 
service methods. After each of the 
five prolonged tests which were made, 
the ballast was cut into sections for 
examination. 

The boxes were covered by a roof 
to protect them from the weather, and 
water was poured on the ballast at cer- 
tain times during the test to approxi- 
mate to the eflfect of a predetermined 
rainfall. In this way, even the exact 
weather conditions were made known 
in determining the eflfects of the test. 
The car was operated by an electric 
motor which automaticalh^ reversed 
at the ends of the track. A speed 
counter on the car registered the num- 
ber of trips, which amounted in the 
aj^Ri'egate to some hundreds of 
thousands. 

The net results of all of the tests 
was that the committee in charge of 
the experiments recommended the use 
of 24 in. of stone ballast underneath 
the ties for existing conditions of rail- 
road work, and under this a layer of 
engine cinder, gravel or an equivalent, 
to act as an absorbent mat to dispose 
of the water falling on the track and 
so prevent softening of the roadbed 
material. 



STEAMSHIP "AQUITANIA" WILL 

EXCEED 900 FEET 

The plans of the "Aquitania," now 
being built for the Cunard line, have 
been slightly modified to make this 
ship the largest in the world. She will 
be more than 900 ft. long, probably 910 
or 915 ft., which will make her about 
25 ft. longer than the vessel being built 
in Germany to eclipse the "Olympic" 
and her sister ship. The speed specifi- 
cations have also been raised, and she 
will have a speed of 26i^ miles an hour 
(23 knots), which will make her, next 
to the "Mauretania" and "Lusitania," 
the fastest transatlantic liner. 
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Swiss Village Guard Dressed for a Gala Occasion 



SWISS VILLAGE GUARD 

During the annual fairs in the Swiss garbed, the officers of the law are ad- 
villages, the local guard of each 'turns mired by the entire population, al- 
out in quaint costumes that have come though they make anything but a 
down through the generations. So martial impression. 




Ckiurteay The Cat 

How We May Motor in 1961, Fifty Years Hence, as Seen by an English Artist 
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Log -Cabin "Mansion" of an Artist 



By FRANCIS BUZZELL 



ABOUT SO minutes from the center 
of Chicago by suburban raihxjad 
service, among the trees of an oak for- 
est which makes the suburb of Hub- 
bard \\ oods one of the most ideal of 
the many stretching along Lake Mich- 
igan's shore, is a log-cabin dwelling 
the like of which would have been dif- 
iicult to duplicate in the pioneer days. 

For a log cabin, it is vast, beiiig a 
two-story structure, 8-4 ft. long by 48 
ft. wide, and having such conveniences 
as a sun parlor and sleeping porch, the 
arrangement of which is so ingeni- 
ously handled as to fit in perfectly 
with log construction. The whole is 
erected upon a concrete foundation, 
which, were the dwelling a modern 
conventional structure, would accom- 
modate a .^"^-room house. 

But we will leave the structural de- 
tails of the place for the present and 
make the acquaintance of the man who 
wanted a big log cabin for a home and 
overcame the difficulties that stood in 
the way of his obtaining it. For a 
vacant house is a poor soulless thing, 
and such a house as this, whether va- 
cant or occupied, w^ould lose more than 
half its interest and charm, were the 
individuality of the man who built it 
to live in left out of the story. 

(^ne day during the summer of last 
year Adam Fmory Albright, an artist 
Avho has made an international repu- 
tation as a painter of country children, 
visited the sul)urb of Hubbard Woods 
and found tlierein the ideal spot he had 
long dreamed of acquiring. Being the 
manner of man who experiences quick 
enthusiasms, he made up his mind in 
five minutes, purchased a 200-ft. front- 
age on a country road thickly popu- 
lated on both sides with trees of the 
oak forest, and decided then and there 
that the home should be of logs. Then 
he told his friends. All of them liked 
his idea of a house, but the practical 



ones shook their heads over the diffi- 
culties and insisted such a big log 
cabin was impossible. But he kept on 
telling his friends of the idea and one 
day a couple of weeks later one came 
along who owned a tract of timber in 
northern Wisconsin. 

"Why, Fve got just the logs you 
want," said his friend, and he had. 
They were straight Oregon pine logs 
60 ft. long, ranging in diameter from 
12 to 14 in,, and practically the same 
size at both ends. Mr. Albright made 
up his mind alxnit these logs in less 
time than he had required to decide 
upon the land. The order specified 170 
logs CO ft. long, and they arrived late 
in the autumn on a train of six flat 
cars. In the meantime the artist- 
builder had definitely decided upon the 
general shape his house should assume 
and solved the architect problem by 
drawing his own plans. No architect 
could have done the thing satisfactor- 
ily to him for several reasons, the most 
important of which was the fact 
that he w^as at no time in the early 
stages quite sure what his general idea 
would develop into. Minor changes 
were made from time to time, and the 
whole structure, with the exception of 
the concrete foundation, was built 
without blueprints. The only work- 
ing plans were charcoal drawings 
made by the artist as the work pro- 
gressed. The practical-minded man 
would laugh at this method of house 
planning, but Mr. Albright, being an 
artist, was not practical as a builder. 
Yet, as you will see as the story pro- 
gresses, the result would please the 
most practical as well as the most 
artistic building constructor. 

The foundation being in readiness 
and the logs arrived at the station, the 
next problem was the means of trans- 
porting them the half mile from the 
station to the building site. I\Tr. 




Interior of the 32 by 48-Ft. Studio, Showine Size of the Logs and the Method of Interior Treatment. Over 
the Heavy Oak Doors Leading from the Reception Hall into this Great Room will be a Carved Oak 
Balcony, Entered from the Second-Story Hall 




General View of the Front of the Log-Cabin Dwelling, Showing the Rough and Wooded Nature oi the 
Surroundings. The Section at the Left is the Studio, the Livin? Section is at the Right 
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Entrance Hall, 20 by 24 Ft. The Stairway Consists of Solid Oak Slabs 4 Ft. Long, 12 In. Deep and 6 In. 
Thick. The Fire Place is Made of Clinker Brick. The Door Just Showing at the Right Leads Out onto 
the Sun Parlor 




View of North Wall of the Studio Section, Showing Large Windows which Give the Artist a North Light. 
The Two Dormers are an Interesting Feature, and One Unusual for Log Construction 
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Albright didn't know how, nor did the 
teamsters. Therefore, he started out 
after information and got it in the 
form of a former woodsman whom he 
found in Chicago. The logs were 
tranisported by two teams of horses, 
two logs at a time, or 85 hauls, and 
this cost just $118. 

Next of the many problems which 
required solving was the hiring of men 
familiar with such work. A repre- 
sentative of the carpenters' organisa- 
tion had already arrived on the ground 
and insisted that the house would have 
to be built bv members of the associa- 
tion if it were to be built at all. "All 
right," said Mr. Albright, "send along 
your men. All I want is to get the 
house built." The men came, did at 
least $100 damage to the logs the lirst 
afternoon, and then gave up in despair. 
Subsequently, the association held a 
meeting, but of all the carpenters in 
and about Chicago could not find one 
who could build a log house. The re- 
sult was another visit from the repre- 
sentative, who admitted that the asso- 
ciation was "up against it" and gave 
Mr. Albright the privilege of hiring 
any men he wished as long as he hired 
two carpenters to do the nailing and 
sawing. He laughingly promised to 
do this and after a few days search 
rounded up six woodsmen who were 
more than delighted to tackle the job. 
The two carpenters arrived, thus com- 
pleting the construction force, and it 
was not long before the representative 
of the carpenters' association under- 
stood the reason for the Albright 
laugh. 

So far, the foundation is down, the 

logs are on the ground, the carpenters' 
association has l)een disposed of to the 
satisfaction of both sides, the woods- 
men are ready, ax in hand, and there 
are one or two rough charcoal draw- 
ings which no one but Mr. Albright 
understands. The next problem, there- 
fore, and the last for some time, is the 
tackle for raising the logs. Under the 
supervision of a civil engineer this is 
evolved in the form of a derrick 58 ft. 
high, with a boom the same length. 



The rope required was V/2 in. in di- 
ameter and 1,000 ft. long. 

The first log was put in place Jan. 
2, and the last the latter part of March. 
Mr. Albright plumbed' every log as it 
was put in place, and all his workers 
insisted that they had never had a 
more pleasant task or ever worked 
quite so hard. Even the carpenters 
came in on this, especially the "never 
having worked so hard." Their work, 
as specified by the association repre- 
sentative, consisted of doing the saw- 
ing and nailing. There was considera- 
ble sawing, and of a rather heavy va- 
riety, but the part of the specification 
which made Mr. Albright laugh was 
concerning the nailing. It is sufficient 
to state that every log, as well as the 
heavy oak window framing, was fas- 
tened in place by means of spikes half 
an inch square and 10 in. long. 

By the time the logs were up, the 
oak-slab shingles, specially cut for the 
purpose in southern Indiana, had ar- 
rived. The shingling did not take long 
and presented no difficulties. Then Mr. 
Albright started out to find a material 
for filling up the chinks. Blue clay 
was recommended and a whole car- 
load was procured from a construction 
company sinking a tunnel under the 
Chicago river. Two days' work suf- 
ficed to put the clay in place, but on 
the fourth day it all came down again. 
Blue clay, no matter how compactly 
pressed when Avet, shrinks one-eighth 
in drying. This caused it to fall away 
from the logs or to crack badly when 
it stuck. Had it been mixed with two 
parts sand, the blue clay would have 
been ideal for the purpose, but Mr. 
Albright did not know tliis at the time. 
Tie substituted cement plaster, v/hich 
proved perfectly satisfactory. The 
clay experiment cost him just $100. 

The easiest way to explain the shape 
of the structure is to say that it con- 
sists practically of two gable-roof log 
htnises, 48 ft. deep by 32 ft. wide, placed 
side by side 20 ft. apart and connected 
by an intervening section. This inter- 
vening section is the main entrance 
and reception hall, one of the log 
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houses is the artist's studio, 48 ft, long 
by 32 ft. wide, and two stories liigh, 
and the other contains the actual liv- 
inj? quarters. The living section has 
its inner walls plastered in the conven- 
tional way, and consists, on the 
ground floor, of a IG by 24-ft. living 
room, a dining room the same size, a 
12 by 18-ft. library, and a kitchen. The 
second story has five large bedrooms, 
one of which is above the entrance hall. 
The sun parlor is back of the reception 
hall and between the two gable-roof 
sections, and the sleeping porch is just 
above it. 

Eventually the house is to be fur- 



nished with heavy oak, carved furni- 
ture of Mr. Albright's own design. lie 
intends employing an old wood carver 
in the basement for at least two years 
doing this work. 

Mr. Albright says he could not tell 
for the life of him just how much his 
venture has cost, as he kept no ac- 
counts and paid no attention to the 
little sums continually going out. The 
only part of the work done by con- 
tract was the foundation, so he knows 
that this cost $1,G00. He does know, 
however, that the result is just what 
he wanted, and that the woods and 
children he loves are all about him. 



U. S. S. "KANSAS" HAS 
A DIVING DOG 

Among tiie many accomplishments 
accredited to the dog mascot of the 
U, S, S. "Kansas" is its ability as a 
diver. The greater number of dogs 




Dog Mascot of the U. S. S. "Kansas" Diving 
into the Sea 

taught to enter the water from piers 
and boats take a springing leap out- 
ward and upward, the hindquarters en- 
tering the water first. This dog dives 
head and forefeet first. 



GAS HOLDER OF 6,000,000 CU. FT. 
CAPACITY 

The largest gas holder in the world 
for the storage of natural gas will be 
erected in Pittsburg at a cost of $500,- 
000. It will be 208 ft. high, have a di- 
ameter of 22G ft., will weigh about 5,- 
000 tons, and will have a capacity of 
0,000,000 CU. ft. The steel plates for 
its construction are 1% in. thick, and 
more than 1,500,000 rivets, each 2 in. 
in diameter, will be used in putting 
them together. 



NEW SEAPORT CONTEM- 
PLATED FOR ROME 

Negotiations are on foot in l^(-me 
for the construction of a new seaport 
for that city, and it is probable that a 
French syndicate will build it. The 
place likely to be chosen is Palidoro, 
which is situated about 12 miles to the 
northwest of the city. The banks of 
the river at this point are more steep 
than at other points, which makes it 
easier to obtain the desired harbor 
depth of 30 ft. A short railroad will 
connect Palidoro with the railroad run- 
niner between Civita Vecchia and 
Rome. Civita Vecchia strongly op- 
poses the scheme because it will oust 
it from its present position as Rome's 
most important seaport. 
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CHILDREN'S DRAWINGS ON 
A MUMMY WRAPPING 

. That children of 3,000 or more years 
ago had many characteristics akin to 
those evinced by children of today is 
illustrated by this mummy wrapping 




Drawings Made by Children of 2,000 Years Ago on the Wrapping of a 

Mummy 

which bears several crude drawings 
accredited by archieologists to childish 
hands. 

Mummies, according to Prof. Flind- 
ers Petrie, of the British School of 
Archaeology in Egypt, probably stood 
about the dwellings for one or two 
generations. Then, when the foot- 
cases had been kicked in, when little 
boys at their lessons had scribl)led 
caricatures on the toes, they were 
carted off to the cemetery to make 
room for later deaths in the family. 
No funeral monument or cenotaph 
was put over them, because the}^ were 
not buried so long as there was inter- 
est in them. 



fEUnder authority of the Australian 
statute which corresponds to the 
American pure food and drug law, or- 
ders have recently been issued that 
methylated spirits henceforth must con- 
tain 0.5 per cent of coal-tar naphtha, 
which does not affect the value of the 
spirits but makes them unpalatable for 
drinking purposes, and will thus check 
the sale of such liquids as substitutes 
for ordinary alcoholic drinks. 



SILICA FOR STANDARDS 
OF LENGTH 

Instead of using gold or platinum 
bars on which to mark the official 
standards of length, as of the yard or 
meter, a British scientist proposes to 
use silica, which is prac- 
tically the same as ordi- 
nary sand. 

Metals have usually the 
property of expanding or 
contracting with changes 
in temperature, and gold 
and platinum are no ex- 
ception to the general 
rule. There is a metal 
called "invar," nickel- 
steel alloy containing 36 
per cent of nickel, which 
preserves nearly invari- 
able dimensions under or- 
dinary temperature 
changes — hence its name. 
But invar has other physical properties 
which render it unsuitable for standard 
measures. 

A silica length standard was recently 
constructed in England, and showed to 
advantage under temperature tests, as 
its expansion per degree Centigrade 
rise of temperature proved to be but 
one-twentieth that of platinum-iridium 
alloy which has hitherto been consid- 
ered to be the best material to use for 
length standards. 

The present model, which is the first 
of its kind, consists of a silica tube into 
the ends of which are fused plane par- 
allel slabs of transparent silica. The 
under sides of these slabs are covered 
with a platinum deposit which is cut 
through with a ruling diamond at the 
transverse lines defining the standard 
meter. These lines, which are beauti- 
fully clean-edged, are viewed through 
the slabs from above, and are thus seen 
to advantage. 



CThe Russian military authorities 
have announced their intention of buy- 
ing 8,000 motor trucks of a capacity of 
from 1^/2 to 3 tons, for use in the army. 
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The " Demoiselle, " Santos-Dumont's Tiny Aeroplane, Equipped with Rotary Motor 

Garros, the French airmen who have 
made many flights with the tiny flyer, 
declare it is a big improvement over 
the two-cyhnder. horizontal opposed 
motor with which it has been equipped. 
The extreme lightness of the bamboo 
framework for a time made it seem 
impossible to use the rotary type of 
motor, but by strengthening the upper 
parts, it has been accomplished. 

DISCUSSION OF CHANNEL TUN- 
NEL IS REVIVED 

Considerable attention has been 
given lately in engineering publica- 
tions to the long discussed question of 
tunneling the English channel. The 
election of Lord Kitchener to the di- 
rectorate of one of the English rail- 
ways revived the matter although the 
famous British soldier has never given 
public expression of his ideas in the 
premises. It is regarded -as highly 
probable that the matter will be seri- 
ously considered within the course of 
the next few years, however, especially 
in view of the fact that such opposition 
as has hitherto existed, based upon the 
military menace to Great Britain such 
a tunnel would hold, has l)ccn entirely 
dissipated through the arguments of 
those in favor of the tunnel to the ef- 
fect that an invading force could eas- 
ily be stopped and engulfed by the use 
of a few sticks of dynamite. 



ROTARY MOTOR ON THE 
"DEMOISELLE" 

After a year of experimenting, the 
"Demoiselle," which since its inven- 
tion by Santos-Dumont has retained 
the distinction of being the smallest 
and lightest of aeroplanes, has been 
successfully fitted with a Gnome ro- 
tary motor, and Messrs. Audemars and 




The Gnome Motor Fitted on "Demoiselle" for First Time, 
Replacing Horizontal Opposed Motor 
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Preparlngto Descend through Ledge in Unique Elevator 



CRUDE ELEVATOR A MONEY- 
MAKING ATTRACTION 

As an example of primitive mechan- 
ics the crude elevator at Chain Alill 
Falls, near Hanover, Ind., and high up 
in the ''knobs" on the north side of 
the Ohio river, is unique. As shown in 




At the Bottom of the Shaft under the Ledge 



the two pictures the elevator drops 
through the ledge of rock, over which 
the water falls, and is intended to carry 
sightseers down into the cavern be- 
hind the waterfall. 

Fifty years ago a pioneer established 
a flour mill on the site of the upper 
picture. He bored a hole through 80 
ft. of rock and swung a chain with 
buckets through it. He persuaded the 
six or ten cubic feet of water per min- 
ute which flows there to drop into 
these buckets and turn his mill wheels, 
thus giving the falls their name. 

Long ago the dam washed out and 
the mill and its chain gear disappeared 
and until this year there was nothing 
there except a big hole through the 
rock which was gradually growing 
over with. vines. The scenery at the 
point is wild and picturesque, and a 
new tenant on the farm conceived the 
idea of establishing a small amuse- 
ment park with the improvised eleva- 
tor as the principal attraction. Col- 
lege students from Hanover are the 
chief patrons. 

The crude elevator is balanced by 
weights. In order that it may be sent 
down without a load, the inventor has 
provided it with a large water tank. A 
portion of the stream is diverted into 
the tank and down goes the car to the 
bottom, without a brake or any stop- 
page. The college students or others 
w'ho have been beneath the falls mav 
then get up by pulling out the plug in 
the tank and waiting until the tank on 
the weights is full enough to bring 
them up. The only braking device 
used is a stick which is applied to the 
pulley. Two is a good load for the car. 

Surplus water runs into the barrel 
shown at the bottom of the rock ledge 
under the falls. If it becomes neces- 
sary to fill the tank on the weights a 
siphon from the barrel is used. 

Hydraulic engineers who visited the 
spot recently found that by means of 
a dam and a pipe line a total "head" of 
200 ft. could be obtained. This would 
be sufficient to operate a small genera- 
tor which would not onl}^ run the ele- 
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Motor Car Designed for the Conversion of Horse-Drawn 
Fire Apparatus into Motor-Propelled Apparatus 



vator with less danger to life and limb, 
but would also lij^ht the farmer's house 
and his amusement park. But the 
present tenant is perfectly satisfied 
with the homemade elevator, probabh^ 
because it is such an unusual piece of 
mechanical engineering that it draws 
many visitors, all of whom are charged 
for the privilege of riding on it, if they 
have tlie courage to tackle it. 



FIRE APPARATUS DRAWN 
BY MOTOR OR HORSES 

The hesitancy of many cities when 
the question of motor-propelled fire 
apparatus is raised is due in part to 
the cost of installing completely new 
apparatus. One motor company, at 
least, has attempted to overcome this 
objection in the ingenious manner 
shown in the accompanying illustra- 
tions. Instead of the city buying a 
complete motor-driven hook-and-lad- 
der truck, service truck, or fire engine, 
it may purchase from this company a 
motor car built along the lines of the 
ordinary touring car, but especially 
constructed and equipped to be quickly 
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Ordinary Automobile Used in Converting Horse-Drawn 
Fire Engine into Motor-Driven Machine 

substituted for the forward truck of 
the ordinary horse-drawn vehicle. 
Thus the horse-drawn apparatus may 
be changed over for motor propulsion 
without taking it out of service, the 
cost is much less than that of a com- 
plete new vehicle, and should the ne- 
cessity arise the change back to a 
horse-drawn vehicle can be quickly 
made. 

That an ordinary automobile may 
be used in the same manner is shown 
in the illustration of a converted fire 
engine. The front wheels and the 
tongue of this fire engine were re- 
moved, and it was mounted on the 
chassis of a -iO-hp. car. A hanger bar 
with a ball joint was used as a mount- 
ing for the engine on the automobile 
chassis, and springs serve as cushions 
to break the impact, on the same prin- 
ciple as is worked out on railroad 
trains. The arrangement is a tempo- 
rary one of the Bridgeport, Conn., fire 
department, and was utilized because 
there was no place for the horses 
while repairs were being made to the 
stables of one of the fire houses. The 
equipment has a speed of 35 miles an 
hour. 




I 



The Substitution of the Specially Designed Motor Car for the Ordinary Forward Truck of This Aerial Converts 

It into a Six- Wheeled Motor-Propelled Vehicle 
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The " Ice Stove " Professor Bell's Residence 



"ICE STOVE," PROFESSOR ALEXANDER GRAHAM 
BELL'S LATEST INVENTION 

Prof, Alexander Graham liell. in- 
ventor of the telephone and scientist 
of world-wide fame, has recently in- 
vented and constructed an apparatus 
for cooling dwelling houses in summer 
at small cost and with simple opera- 
tion, which has been used with much 
success in the inventor's home in 
Washington. I). C. during the hot 
spells of the summer. 

W hile other dwellers on aristocratic 
Connecticut avenue in that city swel- 
tered and wilted under the torrid tem- 
perature that, even within doors of the 
mansions of that wealthy locality, rose 
daily to 00 deg., Professor Bell sat 
comfortably at work in his study. On 
his desk the thermometer, through- 
out the whole summer, has never reg- 
istered higher than 61 deg. 

While there are numberless appli- 
ances for cooling buildings, they are, 
for the most part, adapted only to large 
structures and are of a costly and com- 
plicated nature, dependent upon in- 
volved mechanism and many-syllabled 
chemicals, requiring an expert to op- 



erate. Professor Piell's latest invention 
avoids all these objections. 

He Hrst became interested in the sub- 
ject during a recent tour of the world, 
being much impressed in India and 
other tropical countries with the total 
absence in the dwelling houses, even 
of the wealthy classes, of all means of 
tempering the fierce heat. When he 
returned to the United States he at 
once addressed his talents to devising 
an apparatus that, while avoiding the 
objections of high cost and complex 
operation, would yet achieve satisfac- 
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Study, Formerly a Swimming Tank, in Professor Bell's Washington Home in Which Thermometer Never Went 
Above 61 Degrees During the Summer. Cold-Air Pipe, Ending Near Floor, is Shown on Right 



tory results in the coolinj^ of private 
dwellinj^s. With characteristic eners^y 
he soon conceived and constructed an 
appliance which, he thouqht, would 
fill the requirements. Nature aided 
him, for hardly had he installed this 
latest creation of his genius when a 
series of blistering hot spells put it to 
a crucial test. 

This is the method of constructing 
the "ice stove," as it is now installed in 
Professor l-'ell's home in Washington: 

On the window ledge is set a small 
fan, about 0 in. in diameter. It is 
operated by a small electric motor at- 
tached by a wire to an electric-light 
socket. The fan is inclosed in a cas- 
inof. Under the lower sash of the win- 
dow is set a board in which is a 2il;-in. 
hole. A short pipe connects this hole 
with the encased fan, thus supplying 
pure air from outdoors. Another pipe 
runs from the fan casing to a large 
wooden box, which formerly served as 
a pantry ice box, about 3 ft. high and 
broad, and about 4 ft. long. In this 
box are cakes of ice. The lid fits with 



iiir-tight snugncss. From the opposite 
side of the box at Avhich the pipe 
from the fan enter.s. another pipe leads 
off to the apartments to be cooled in 
just the same manner that hot-air 
]npes lead from a heating furnace. 
This pipe is heavily encased in asbes- 
tos. \\'hen this service pipe comes 
through the wall into the room to be 
cooled, it runs down to within about 
:> in. of the floor, the end being open for 
the discharge (^f the cold air. 

All that is necessary to cool the 
r(^om is to turn on the electric current 
and .start the fan. This draws the air 
in through the window pipe and 
drives it through the connecting pipe 
into the ice box. Here the pressure of 
the air from behind, due to the driving- 
power of the fan, forces it across the 
ice. therebv cooling it, and thence on 
into and through the service pi|)e, 
whence it is discharged into the room. 

While Professor P.ell uses electricity 
as the most convenient method for op- 
erating his fan. any other motive 
power would be equally good. 



Cop' 



■alerial 



534 



POPULAR MECHANICS 




Whirling Table of the Worcester Polytechnic Institute for Testing Aeroplane Propellers 

AN AERIAL PROPELLER TESTING STATION 



An experimental station for carry- 
ing' out a long series of tests of aero- 
plane propellers has been established at 
the Worcester Polytechnic Institute, 
AN'orcester. Mass. The apparatus was 
designed by David L. Galluj). assistant 
professor of gas engineering, and 
some results of real scientific value are 
being secured with it. 

As a l)asis Professor Gallup took an 
apparatus which has been used in test- 
ing current meters. A large shaft is 
imbedded in a boulder in the bottom 
of the lake which supplies water to the 
hydraulic plant. At the top of this 
shaft is a heavy boom. 84 ft. in length, 
which swings in a circle of 42 ft, ra- 
dius, making a circumference of nearly 
204 ft. 

The propeller is mounted on one 
end of this boom, its axis being tan- 
gent to the circumference at that 
point, aijd is driven bv a T5-hp. varia- 
ble-speed motor located at the center 
of the boom. At the present time the 
boom is turned on its axis by the ac- 
tion of the thrust exerted by the pro- 
peller, but later a supplementary mo- 
tor will be installed which will drive 
the boom at a speed up to at least 60 
miles per hour at the tip. The tip 



speed of the boom or the velocity of 
the propeller through the air is meas- 
ured by means of a delicate electrical 
arrangement and is checked by a 
speedometer which shows the speed in 
miles per hour. 

Tests are to be run on various makes 
of propellers, determining the relation 
between "standing" thrust and "mov- 
ing" thrust. That is to say, the pro- 
peller is to be anchored and the thrusts 
obtained for various speeds of rotation 
of the propeller. Then the propeller 
is to be operated at a definite number 
of revolutions per minute, say 1,500, 
and various drags placed on the boom 
so that the speed of the propeller 
through the air will vary from 10 to 
60 miles per hour. The propeller will 
next be run at 1,400 revolutions per 
minute and a sufficient drag placed on 
the boom to allow the propeller to go 
through the air at various rates of 
speed, and similarly for 1,300, 1,200, 
1,100 revolutions per minute, etc. Of 
course this performance will be varied 
in detail on account of varying pitches 
and diameters of the propellers which 
are undergoing test, but the instance 
cited serves as an illustration of the 
work. 
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"PUMPING" TAXIMETERS 

One of the tricks of the taxi-drivers' 
trade was described before one of the 
Paris police courts recently when three 
chauffeurs were accused of attempting 
to defraud. It appears that by gently 
hitting the meter with the hand or 
manipulating the metal flag, it is pos- 
sible to make the "prix a payer" mount 
up without the extra sum thus regis- 
tered showing on the day's receipts. 

A few days ago, three drivers, while 
waiting outside a church for the pas- 
sengers tliey had brought there, 
"pumped" the meters. Before the peo- 
ple came out one of the meters had reg- 
istered 146 francs. The drivers seeing 
that they had gone too far endeavored, 
by hitting and shaking the meter, to 
reduce the amounts. They only suc- 
ceeded in breaking the machines 
entirely. 



EMERGENCY DOOR LOCK 

A lock that can be carried in the 
pocket and may be applied to any door, 
enabling the user to secure the door 
against all other persons by a lock 
controlled exclusively by himself, has 
been especially designed for travelers. 




Door Open, Showing Slide and Bolt in Position 




.1 



Door Closed, Showine Lock Applied to Slide, in Which 
Position it Prevents Opening of Door 

The device consists of a slide which 
hooks into the strike or keeper on the 
door jamb, and a' cylinder lock which 
engages with the slide and prevents 
the door from opening when in place. 

A person provided with such a lock 
may secure any room, closet, or ward- 
robe against sneak thieves and against 
persons having duplicate keys. It is 
particularly desirable where doors are 
fitted with insecure locks or when keys 
are lost. 



HIGH PRICE OF PLATINUM 
DUE TO MONOPOLY 

The high price of platinum, which 
has risen from about $100 a pound to 
nearly $730 per pound at the present 
time, is not altogether due to its scarc- 
ity, but also to the fact that almost the 
whole world's supply comes from the 
deposits in the Ural mountains and 
that this supply is completely con- 
trolled by two men. These men are 
Prince Demidoff and Count Schuwa- 
loff, who fix the price to suit them- 
selves. 



CThree British submarine boats re- 
cently completed a voyage of 9,000 
miles from Portsmouth, England, to 
Hongkong, China. 
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INTERESTING FANCY OF AIR 
OWNERSHIP 

The problem of ownership of the 
air, which will have to be faced by the 
lawmakers of the different nations be- 
fore air navigation grows much older, 




A Piece of Land Includes the Earth Below to Its Center 
and the Air Above 

brings up the question of how much 
air space each land owner might be 
able to lay claim upon. According to 
the London Sphere, it is evident that 
fences, walls, and so forth, are all built 
to lines diverging, and plumb to the 
earth's center. Theoretically, there- 
fore, it may be said, in passing, a house 
is wider at the top than at the bottom. 
Thus a piece of landed estate is in the 
form of an immense inverted pyra- 
mid, having its apex at the earth's cen- 
ter and its base anywhere from the 
earth's surface to any given distance 
above. The higher the distance, the 
larger in extent is the air space allotted 
to a given space on the earth's surface 
until, if the idea be carried far enough 
upward, the moon and other heavenly 
bodies become trespassers. 



INDESTRUCTIBLE LABELS FOR 
NURSERYMEN • 

An indestructible label, said by the 
French scientific magazine "La Na- 
ture," to be the simplest and most 
practical device of the kind on the mar- 
ket for nurserymen, is now being sold 
by a Paris firm. The label consists of 
a very thin malleable sheet of a bronze 
alloy, perforated at orre end for the in- 
sertion of a wire with which to attach 
it to the plant. Laid on a folded news- 
paper or other similar soft surface, the 
name of the plant and other data can 
be easily inscribed upon the metal by 
means of a nail or even a hard lead 
pencil. • 



BILLBOARD ADVERTISING 
DEVICE ON WHEELS • 

A familiar sight in the streets of 
Geneva. Switzerland, is the traveling 
billboard which contains theatrical and 
other forms of advertisement. The 
billboard is really a cylinder about 1<) 
ft. high and 3 ft. in diameter, 
mounted on a low four-wheel truck. 
The cylinder revolves slowly as the 
truck is pulled through the streets by 
hand. Usually it is topped with a 
pyramid painted with stars to resem- 
l)le the heavens, and over this is set a 
grotesque head. 




Traveling Billboard Used in Geneva, Switzerland 
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COTTAGB DESIGNED ON COLONIAL, LINES 




mUlaan F. Leppin. Aroblteot 

Front Bl«y«tlon of the $4JS00 Coocrete and Shin^e Cottage 




Seeond'Ploor Flan nrst-Floor Flan 



A solid and substantial buildingf, suggestive of the farm and field, though designed for a suburban 

home, is represented in the accompanying $4,500 house plan. Seven rooms are provided for in the 
architect's sketches. The design of the house is a modification of the colonial type, built of concrete and 
shingle or slate. There are four bedrooms on the second floor, and the living room and dining room are 
not only large, but provision has been made for exceptional lighting. The entire plan is regarded as 
unusually interesting because of its ready adaptability to a variety of locations. The house plan published 
in Popular Mechanics Magazine for August was drawn by James W. O'Connor of New York and was one 
of the prize-winning designs in the Building Employers' Association competition. 
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AN EXPANDING ANCHOR 

A ground anchor of the expanding 
type and so strong in its grip that it 
is said its solid steel rod will break 




The Expanding The Anchor Fully 

Anchor Closed Expanded 



before the anchor will pull up, has re- 
cently been devised and put on the 
market. The hole for the anchor is 
bored in the round by a tool known 
as a "deflector," which makes an 
aperture which increases with the 
depth. The closed anchor is dropped 
into this hole and expanded by a spe- 
cial kind, of wrench which turns the 
square nut at the bottom of the anchor 
shank. 



simultaneously dumped, and the proc- 
ess is repeated. From two to three 
discharges of the buckets can be made 
per minute, according to the materials 
handled. A counting device can be 
attached to the machine so as to regis- 
ter the total number of weighings in 
a given period. 



AUTOMOBILE WIRELESS FOR 
ARMY USE 

A self-propelled wireless outfit, in 
which the gasoline engine of the car- 
rying automobile may be used to drive 
the vehicle or to operate the electric 
generator for running the wireless 
telegraph apparatus, has recently been 
constructed for the military railway 
and telegraph corps of the Austrian 
army. The car is a special 28-32 hp. 
chain-driven machine, and has a roof 
designed to carry the 98-ft. telescopic 
mast of the wireless apparatus. It has 
a speed of 25 miles per hour and 
accommodations for six persons and 
a chauffeur. 



WEIGHS THREE MATERIALS 
. AT ONE TIME 

A novelty in weighing machines is 
known as a "triplet," as it weighs three 
different materials at one time, auto- 
matically. This simul- 
taneous weighing, which 
is correct to within 1 per 
cent, is of especial use in 
the proportioning of ma- 
terials for mixing, such as 
cement, sand and gravel 
for concrete. 

The material is fed to 
the different buckets by 
means of small traveling 
conveyors, and as each 
bucket is filled to the 
amount required for a bal- 
ance, its conve3''or is auto- 
matically stopped and the 
supply of material cut off. 
Then, when all three 
buckets are filled, they are 



THE MOTORETTE OF A 
JAPANESE NOBLE 

One of the most curious motor ve- 
hicles in Japan is the three-seated 
motorette of Count Yanagisawa. It 




Motor Vehicle Owned by a Japanese Nobleman 
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has a set of wheels at the back and a 
sinj^le wheel in front, and the complete 
power plant, gasoline tank and all, is 
mounted over the front wheel, which 
is the drive wheel as well as the steer- 
ing wheel. 



A SAFETY MINING CAP 

Misfires in mine blasting are said to 
be impossible with this mining cap, 
which is of simple construction and 
designed to prevent any moisture 
whatever from getting into the fulmi- 
nate which explodes the blasting 
charge when it is detonated by the 
heat of the burning fuse. 

The fulminate is contained in the 
lower part of the cap, which fits tightly 




Placing the Safety Mining Cap on a Piece of Fuse 



over the fuse. The upper end has 
an expanded portion which fits over 
this, and ingress of moisture is pre- 
vented by a rubber sleeve and a spe- 
cial waterproof preparation. I^ong- 
itudinal slits in the expanded end per- 
mit of the necessary expansion of the 
upper part of the device when it is 
forced over the lower part. The illus- 
tration shows the simplicity of the 
device in use. 



SLANTING DESK SAVES 
THE EYES 

How a desk should be slanted in re- 
lation to a source of light so that the 
glare from the surface of the printed 
page or the paper on which a student is 
writing will not strike the e^^es is shown 
in the accompanying illustration, along 
with an improperly arranged desk. 
The man at work at the flat-topped 
part of the desk will suffer eye-strain 
because of the glare which enters his 
eye directly, while the young woman 




Courtesy Optical Journal and Review 



The Flat-Top Desk Causes Glare to Strike the Eye, 
while the Inclined Desk Prevents Direct Glare 

will escape this trouble, the course of 
the light ray, after striking the book, 
being considerably below the eye. 



MOTORETTE ENGINE WITH 
TWO FLYWHEELS 

The little 6-hp. engine of a new 
British motorette, the name given the 
three-wheeled type of machine which 
is a cross between a motor runabout 
and a motorcycle, has two external 
flywheels with two frictionally driven 
fans attached. One of these machines 
made a run of 330 miles in 20 hours 
after just being assembled, which 
would be considered in the nature of 
a remarkable performance for any kind 
of machine. 




Frictionally Driven Fans and the Two External Fly- 
wheels of a 6-Hp.. Air-Cooled Motorette Engine 
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DO WE REALLY LIVE IN THREE DIMENSIONS? 

By HARRY ENGLISH 



POSTERIOR VERTICAL CANAL 



SUPERIOR VERTICAL CANAL 

INFERIOR OR HORIZONIWL 

CANAL 




Do material things, as we know them 
in this world, really have length, 
breadth and thickness, or do we only 

think they do? 

The question is a fairly old one. 
Geometers and psychologists have 
ar.^ued it over with all the skill pos- 
sible for finite minds dealing with the 
works of an Infinite Being, but up to 
quite recently they have only had 
theories and comparisons upon which 
to work. We are all 
conscious, more or 
less, of certain emo- 
tions, and in lieu of 
any positive informa- 
tion to the contrary, 
we have been content 
to refer these to the 
"five senses" — sight, 
hearing, smell, taste, 
and touch. 

What is claimed to 
be a real "sixth sense" 
— real in so far that 
it has been demon- 
strated by actual experiments — is the 
"sense of space and time" which has 
just been announced by E. de Cyon, a 
celebrated Russian physiologist, after 
nearly 40 years of painstaking re- 
search. This "sense" gives us our con- 
ception of time and space, and limits 
our perceptions so that, willy nilly, we 
are bound to regard space as having 
three dimensions, those of length, 
breadth and thickness. 

The location or the cause of this 
sense is in the internal ear, or partic- 
ularly the so-called semicircular canals 
of that anatomical organ. 
There are three of these 
canals, arranged in three 
directions approximately at 
right angles to each other. 
They are called the anterior 
vertical, the posterior verti- 
cal, and the horizontal canal, 
respectively, and each of 
them receives sensations 
corresponding to a particular 



Structure of the Internal Ear Showing Rel 
ative Position of the Semicircular Canals 




Sectional View Showing 
the Relation of the In- 
ternal Bar to the Ex- 
ternal Bar 



one of the three dimensions of space, 
that is, of length, breadth or thickness, 
as the case may be. Upon the inten- 
sity of these sensations depends the 
intensity of the resulting nerve-reac- 
tions which convey the corresponding 
impressions to the brain, which there- 
upon promotes a certain train of 
thought, of reflection and abstraction, 
giving us the perception of length, 
breadth and thickness. The semi- 
circular canals of the 
internal ear thus 
classify the three 
principal directions of 
space as sensations 
are transmitted from 
the auditory canal. 

The investigations 
which led up to these 
important discoveries 
included experiments 
on animals and obser- 
vations of certain mal- 
formations occurring 
in nature. When one, 
two, or all three of the semicircular 
canals in the internal ear of an animal 
had been removed, it was observed 
that the movements of the animal were 
disorganized in consequence and in a 
way that corresponded to the direction 
function of the missing part. Thus a 
frog which had its horizontal canal 
taken away, lost its sense of equilib- 
rium, and gyrated around on its 
longitudinal axis while it swam in the 
water, or went around in circles. 
When the anterior vertical canal of a 
frog was removed, iiie amphibian 
swam straight forvv-ard with- 
out turning, and indulged in 
convulsive jumps. A frog 
from which the posterior 
vertical canal was separated, 
assumed a vertical position 
in the w^ater and began to 
spin around on its longitud- 
inal axis. Similar results 
were obtained with pigeons 
and rabbits. 
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A confirmation of these experimental 
results was obtained by observations 
of certain animals which nature has 
provided with only one or two canals. 
The lamprey and the so-called "danc- 
ing mouse," a Japanese rodent, are ex- 
amples. This mouse has only one fully 
developed canal, the others being 
rudimentary. It behaves as if it did 
not possess all of the space conceptions 
of the normal animal. Thus it seems 
to be incapable of walking straight 
ahead, moving diagonally instead, or 
in curved paths. Its most peculiar 
characteristic is that of spinning 
around and around as if dancing, fre- 
quently for hours at a time. 

While these researches do not prove 
that we do not live in three-dimen- 
sional space, they show that our con- 
ceptions of space as possessing three 
fundamental directions are due to these 
so-called canals in the internal ear, and 
that if these organs are modified the 
sense of directional, areal and vol- 
umetric space is changed accordingly. 
Possibly some future experiments may 
yet indicate the existence of a fourth 
or higher dimension of space, such as 
has already been conceived theoretic- 
ally by men of science. 



AEROPLANE RANGERS FOR 
FOREST RESERVES 

The supervisor of the Selway forest, 
consisting of 1,600,000 acres which was 
formerly part of the Nez Perces reserve 
in Idaho, predicts that aeroplanes and 
wireless telegraphy will be important 
factors in forest-fire prevention before 
a far distant date. He believes that a 
man in an aeroplane could do more ac- 
curate and extensive survey work in 
the forests of the Pacific slope country 
in a few hours when forest fires are 
raging than is usually accomplished by 
20 rangers in a week. With wireless 
stations installed on peaks in the chief 
danger zones, he believes it would be a 
comparatively easy task to assemble 
men and apparatus to check and ex- 
tinguish the flames and prevent 
spreading. 



TYPHOID DEATH RATE OF 
AMERICA AND EUROPE 

The typhoid death rate per 100,000 
population of the cities of the United 
States, according to the accompanying 
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Twelve American Cities Head This Table of Typhoid 
Death Rates 

table compiled by H. de B. Parsons, 
for an English publication, is far in ad- 
vance of that of European cities, even 
though the water supply of the 
European cities is considered bad from 
a European standpoint. Pittsburg, for 
instance, according to this table, has 
the enormous typhoid death rate of 130 
per 100,000 of its population, as against 
four in London, two in Edinburgh, and 
one in Stockholm. 

"See Naples and die" is an adage 
which may be applied to many Ameri- 
can cities with as much reason as to the 
Italian city whose beauty and unhealth- 
iness are alike proverbial. No matter 
how risky water drinking may be on 
the Continent, it seems to be much 
more dangerous in many cities of the 
United States, the 12 cities heading 
those listed in the typhoid death-rate 
table being all American. Dangers to 
health and life are accepted far more 
readily than they are in the older 
countries, and small variations in the 
death rate attract but little attention. 
Then, too, in the Latin countries of 
Europe, a light inexpensive wine is 
used by even the poorer classes in place 
of water, which may have something 
to do with low typhoid death rates. 
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A French Road-Mender's Outfit and the Wheeled House in Which He Moves His Family About with Him 



FRENCH ROAD-MENDERS 
LIVE ON THE ROAD 

Many of the French road-makers and 
repairers live on the road durinj^ the 
six or seven months of the year they 
are at work. The driver of this road 
roller carries his family alonp^ in the 
caravan shown. When one road has 
been repaired, he moves alon^ to the 
next, dragging his wheeled house 
behind. 



BALLOON-SHAPED 
SUNSHADES 

The new sunshades now coming 
into use in Paris and London when 
small hats are worn are called "balloon 
sunshades," because they resemble the 




top of a balloon the bottom half of 
which has been cut away. They are 
being made in all colors and shades, 
and have four more ribs than the 
ordinary sunshade. 



One of the Balloon Sunshades Designed to be Used 
When Small Hats are Worn 



SOME UNUSUAL RAILROAD 
WATER-STORAGE TANKS 

In the construction of a water-stor- 
age tank recently by the San Pedro, 
Los Angeles and Salt Lake Railway, 
the company took advantage of the 
topography of the country in a some- 
what unusual way. About 400 ft. 
above the track level was a mass of 
conglomerate (closely packed gravel 
or shingle in a matrix of sand). A 
reservoir of 150,000 gal. capacity was 
excavated in this rock, lined with rich 
concrete to prevent leakage, and roofed 
over. A small drift was driven up- 
ward to the bottom of the tank, and a 
pipe laid in it to supply a standpipe 
alongside the track. The cost was 
about one-half of that for a standard 
steel water tank of the same capacity. 

The same railroad recently built an 
emergency tank of 300,000 gal. capac- 
ity at another point, by excavating a 
reservoir in dolomite rock in the hills 
about two miles from the track, and 
cementing and roofing it over as in the 
other case. This tank was fitted with 
automatic control. • 



Coi. 



METAL WORK AND ETCHING 

By JOHN D. ADAMS 
PART I — BOOK ENDS 

There is practically no end to the number of useful and decorative articles that can be made of 
brass and copper, finished with a variety of desifrns and effects. It is an ideal pastime, which can be 
made a source of profit, training the hands in skillful work as well as developing originality and pro- 
ducing beautiful objects. Succeeding articles will describe how to make desk sets, blotting-pad corners, 
paper knives and letter openers, stationery rack, rocking blotter, desk calendars, match boxes, tie and 
pipe racks, whisk broom holder, candle sconce, arts and crafts jewelry, brooches, hatpins, tie pins and 
cuff buttons, desk clocks, hinges and drawer pulls. 



IT is the intent of this and several 
succeedin,£»' articles to point out a 
few of the many artistic possibilities 
of brass etching- that render this gentle 
art one of the most fascinating and 
least expensive of hobbies. It is fas- 
cinating because the field is almost 
without limit. Book ends, on which 
are etched attractive designs or favorite 
quotations ; desk sets, comprising the 
blotter corners, stationery rack, calen- 
dar and paper knife, all etched with the 
same motif; arts-and-crafts jewelry, 
such as hatpins and watch fobs ; pipe 
and tie racks and match holders, not 
to mention the many plain hammered 
brass and copper pieces that may be 




Conventional Designs for Book Ends — The Lower 
Design Requires Considerable Hammer Work, 
as the Outer Edge is Bent Over and Hammered 
Down Around the Top and Sides, and the Center 
Portion is Beaten Out 



purchased and etched in all manner of 
pretty designs, are among the many 
practical and attractive possibilities. 

This art is fascinating because it 
affords the worker every opportunity 
for the display of original talent in 
working out new designs, and those to 
be illustrated in this series have been 
selected not so much on account of 
any particular artistic merit, but be- 
cause they are suitable for the amateur, 
and serve to clearly set forth the 
method involved. And unless we may 
hope to so instruct the reader that he 
or she will be able to apply these 
methods to the carrying out of new 
ideas and designs, our eflforts, we feel. 




Designs for Book Ends Which Give an Idea 
of the Possibilities for Originality of Treat- 
ment, Adding Fascination to the Work of 
Making Useful and Ornamental Articles for 
the Home 
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will have been in vain. For a i^reat 
many, there is undoubtedly much pleas- 
ure in working- with the hands ; but, 
when the thing^ made is the product 
of one's own originality, this pleasure . 
is doubled. 

Not only is our subject truly inter- 
esting, but the work inexpensive to 
carry on and does 
not require much 
space. Any con- 
venient nook or 
corner where may 
be kept a few jars 
or trays of glass or 
crockery, a bottle 
of nitric acid, a 
small can of as- 
phaltum paint and 
two or three 
brushes, is about 
all that is neces- 
sary in the way of 
a workshop to 
initiate the beginner. As the work pro- 
ceeds, the results will become more 
perfect and therefore more interesting, 
so that the reader will not hesitate to 
invest in such few tools as the con- 
stantly increasing- scope of the work 
may make necessary. Remember, 
however, that the fascination of any 
of the crafts lies largely in the doing 
of original work, so that it is better to 
have made some simple thing of an 
original design than to make a mere 
copy of something more elaborate. If 
one is on the lookout, a suggestion for 
a design is apt to turn up almost any 
place, and among the advertisements 
of the current magazines or in labels 
and fancy wrappers, one may find an 
idea that will serve as the starting point 
for several original designs. 

This series has nothing in common 
with that department-store, brass-cov- 
ered woodenware upon which the de- 
sign or pattern is already clearly 
stamped, thus leaving nothing more 
to be done except the punching of this 
pattern full of holes. That fixed opera- 
tion permits of no orig^inality, requires 
no talent, very little time and a like 
amount of intelligence. 



Book Ends 

Let us suppose that the following 
supplies have been purchased : About 
a half-pound bottle of nitric acid ; a 
like amount of turpentine or kerosene ; 
a few cents' worth of black asphaltum 
paint or varnish ; a small and a large 
water-color brush ; ten cents' worth 

of lacquer ; a sheet 
of carbon paper, 
and a piece of 16 
or 18-gauge brass, 
measuring- fi by 
714 in. A flat file 
and a pair of tin 
snips will be re- 
quired sooner or 
later and may as 
well be purchased 
at once. 

Square up the 
sheet of brass to 
the proper dimen- 
sions, and then 
round off the corners rather liber- 
ally. About three of the seven inches 
must now be bent to a right angle to 
form the base portion. This operation 
should be done over the sharp edge 
of a table or between two pieces of 
wood held in the vise, so that the bend 
may be uniform along its entire length. 
Upon a sheet of paper make a full- 
size and accurate drawing of the de- 
sign to be etched, and, after thoroughly 
cleaning the surface of the brass, trans- 
fer the design thereto by means of the 
carbon transfer paper, taking due care 
to keep the surface clean and free from 
grease. 

Xow take the small brush and see 
that the asphaltum paint is of such a 
consistency as may be readily and accu- 
rately applied. If too thick, thin with 
turpentine, and then paint out all that 
portion of the design that is not to 
be etched. The larger brush will now 
be useful in expediting the application 
of the paint to the remaining portion 
of the face and to the entire back. 
That is, nothing but the darker portions 
shown in the illustrations should be 
left uncovered. 

After the paint has thoroughly dried. 
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which may take from ei^ht to twelve 
hours, the piece should be immersed 
in a solution composed of one part ni- 
tric acid to two parts 
water. In making this 
solution, be sure to pour 
in the acid last, or painful 
burns and damage to 
clothing may result. In 
the present instance, a 
glass tray, such as pho- 
tographers use, will be 
found convenient. If after 
five or ten minutes the 
solution- should bubble 
rather actively and throw 
off heavy greenish-yellow 
fumes, a little water 
should be added. The 
duration of the etching 
process will vary from one 
to four hours, depending 
on the strength of the 
solution and the composi- 
tion of the metal. Until a little ex- 
perience has been gained, it will be 
well to lift the brass from the solution 
every now and then to see how the 
etching is progressing. 

As soon as the required depth has 
been obtained, remove the piece, rinse 
it off, and then remove the asphaltum 
by means of a rag after a good soaking 



in kerosene. I'^inally, wash with soap 
and water, and dry. In order that the 
design may show up, the contrast be- 









Outllne SngKMtioiM for Book Bnds 

tween the etched and unetched portions 
must be developed by means of some 
oxidizing agent such as a strong so- 
lution of butter of antimony, which 
soon darkens the clean surface of the 
metal. The high lights are then rubbed 
up with pumice or a piece of old emery 
cloth, after which a uniform coat oSe 
lacquer should be put on. 



CELLULAR FEEDER 
FOR BEES 

An ingeniously constructed cellular 
feeder for use during the early spring 
and fall, when nature does not provide 

sufficient nourishment for bees, has 
been designed by a French inventor. 
The feeder consists of a rrietallic box 
divided into live compartments. The 
middle one is the entrance, the end 
compartments contain the food supply, 
and the remaining two compartments 
are each provided with 250 feeding 
cells, which are perfect counterfeits of 
the cells of a bee comb. The food, 
which consists of syrup made of 
sugar, is poured into the end com- 
partments and flows into the feed cells 
through notches in the bottoms of the 



partition walls. The syrup only moist- 
ens the lower part of the cells, and the 
bees, each one selecting a cell, feed 
upon it undisturbed by neighboring 




An ladlvidttal Peedinc Cell for Bach Bee 



bees. Two inclined runways lead from 
the entrance compartment to the cell 
compartments. 
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POLYNESIAN IDOLS 

Although the greater number of the 
Polynesian idols are in the image of 
man, some of those found in the Her- 

nm 

Three Gods from '^(iC/Mdi) the Hervey Group 
of the South ^('jO^C]0^'' Islands 

, ^ — 



vey group of the South Sea Islands are 
simply shafts, 4 or 5 ft. high, elabor- 
ately carved, with the stems bound 
round with cord. These are described 
as "district gods." 



GREAT FIELD FOR SLAG IN 
CONCRETE MAKING 

In the modern striving toward the 
conservation of our natural resources, 
the steel industry has played a not un- 
important part. For many years the 
slag produced from the blast furnaces, 
amounting in this country to over 
10,000,000 tons a year, has been prac- 
tically a waste by-product, although 
within recent times it has been and is 
being used with some success to make 
paving bricks, as a base in the manu- 
facture of Portland cement, for rail- 
road ballast, and macadam in road 
building, etc. But these industries 



account for only a small percentage of 
the total yearly product. 

Recently a big steel company of 
Pennsylvania made a series of tests on 
the use of slag in concrete making, 
and as a result it has announced that 
a mixture of 1 part cement, 3 parts 
sand, and 6 parts slag forms a fine 
quality of concrete, if the slag is 
treated in a special^ way and the mix- 
ture is properly made. These tests 
would seem to indicate a great field 
for blast-furnace slag in the concrete 
industry. 



LIFTING FIRE HOSE BY 
BUILDING ELEVATORS 

The latest idea for raising water 
for fire-extinguishing purposes to the 
uppermost floors of tall buildings is to 
lift the hose by means of the passenger 
or freight elevators. A simple attach- 
ment is provided for affixing the hose 
to the floor of the elevator, the pipe 
being coiled up in the bottom of the 
shaft so as to be easily raised. 

In a recent demonstration at Mem- 
phis, Tenn., it was said that the water 
arrived at the sixth floor of a building 
practically as soon as the floor was 
reached by the elevator, and the fire 
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chief of that city recommended the 
compulsory adoption of the device by 
all buildings provided with elevators. 
The hose is inserted in the attachment 
about two sections behind the dis- 
charge nozzle, these sections being 
coiled on the elevator floor. 



GEARED RATCHET LIFTING 
JACK FOR AUTOS 

This geared ratchet automobile jack 
embodies several interesting features, 
among which are the lifting arms or 
antlers. The working mechanism is 
simple and easy to operate. A pinion 
meshes with the large gear wheel, the 
motion being imparted from the gear- 
wheel shaft to a pinion engaging a 
rack on the tube which slides up and 
down in the frame. The tube is 




A New Geared Ratchet Lifting Jack Especially 
Designed for Automobile Garages 



threaded on the inside, and into it 
screws the arms, which are called 
antlers because of their peculiar shape. 
The antler form was adopted as one 
which would fit the rear axle of any 
make of automobile. The short horns 
are for lifting front axles, but the 
others may also be used for this 
purpose. 

The jack is mounted on four rubber- 
tired casters, with both ball and roller 
bearings. 



ADJUSTABLE WRENCH SET 

A wrench, whose heads or sockets 
can be adjusted to any position, enab- 
ling the user to get at nuts and bolts 
in difficult positions or in close corners, 
is here shown. The set consists of a 
telescopic extension reversible ratchet 
handle and 12 wrench heads. The dif- 




The Handle and 12 Showing Different Posi- 
Wrench Heads tions of Heads 



ferent positions in which any one of the 
wrench heads in the set may be fixed 
for use is shown in one of the draw- 
ings. 



CLEVERLY CONSTRUCTED 
CARD TABLE 

A cleverly constructed card table, 
provided with sliding boxes in a circu- 
lar running groove for each player's 
chips, cigars, ashes, etc., is here shown. 
It is adjustable to any number of play- 
ers up to seven or eight, depending 
upon the size of the table, and can be 
reduced to accommodate a smaller 




Card Table Provided with Sliding Boxes, in a 
Circular Running Groove 



Cc 



548 



POPULAR MECHANICS 



number of players by removing the 
sliding boxes. The table is provided 
with a removable top, so that it may 
be used as a center table, as for a li- 
brary or dining room. 



BELLOWS VACUUM CLEANER 

In this hand-operated vacuum 
cleaner, which has been recently placed 
on the market, a bellows, strapped to 




A Vacuum Cleaner Operated by Means of a Bellows 
Attaebed to the Back 



the back and around the waist, pro- 
vides the suction. A lever, worked 
to and fro by the left hand, operates 
the bellows, and the right hand di- 
rects the suction nozzle. The dust is 
drawn into the bellows, where it is 
confined by means of porous felt. The 
apparatus weighs only 5^ lb. 



CA German fish dealer has had a spe- 
cial car built for transporting live fish 
through long distances, the fish being 
kept in water which is constantly iter- 
ated by a motor-driven pump. 



HAILSTORM PROTECTION 
IN FRANCE 

.Working on the theory that hail- 
storms are closely associated with the 
electrical conditions of the upper at- 
mosphere, a French inventor has con- 
structed a line of lightning conductors 
of special design and n''4 miles long, 
which it is proposed to extend right 
across France from east to west, with 
a view not only to protect against 
lightning discharges but to prevent the 
occurrence of hailstorms which often 
do great damage to the crops. 

The lightning conductors, which 
their originator calls "electric Niag- 
aras," comprise large sheets of elec- 
trically deposited copper provided on 
top with a special system of points 
and connected electrically with a water- 
bearing stratum in the earth below. 
Large surfaces, rather than great 
weights, are essential to carry off light- 
ning discharges, which, on account of 
their oscillatory nature, are disposed to 
travel on the outside of electrical 
conductors instead of throughout their 
whole substance, as is the case with 
direct-current electrical discharges. 



A PRINCE EDWARD ISLAND 
TUNNEL 

One of the quaintest islands of the 
North American continent which, on 
account of its being cut off from the 
mainland by ice from about December 
to April, is living according to the ideas 
of at least half a century ago, will 
shortly have the chance to catch up 
with modem American progress, if 
present plans are approved. This new-, 
world island with old-world customs is 
Prince Edward Island, in the Gulf of 
St. Lawrence. It is proposed to con- 
nect the island with the mainland of 
Canada "by building a tunnel between 
Cape Traverse and Cape Tormentine, 
at an estimated cost of $15,000,000. 

There are practically no manu- 
factures on the island, which depends 
for its livelihood on its agriculture and 
fishing and a few occasional tourists. 
Labor is cheap and abundant 
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Showing Radiator and Front Carnage of Racing 
Automobile 

AUTO DESIGNED TO MINIMIZE 
AIR RESISTANCE 

Front and rear views of a new Eno^- 
lish racing- automobile are shown in the 
accompanying illustrations. The car 
presents a curious effect when viewed 
either from the front or the rear. The 
slot down the center of the rear end is 
for ventilation purposes. 



BODILY RECUPERATION 
AND PHYSICAL LAW 

That the human body recuperates 
from fatigue according to the same law 
by which a heated substance becomes 
cooled, is the latest discovery of a 
French scientist, and this seems to be 
borne out by experience. Thus a 
short period of rest suffices to pre- 
pare a person for new exertion after 
heavy but not protracted work, while 
a longer rest is necessary after con- 
tinuous work of a lighter nature. 

This new theory should be of in- 
terest to those who are developing the 
modern science of "scientific manage- 
ment" which aims to produce the 
maximum amount of work per day 
from a worker by carefully regulating 
the amount and duration of his periods 
of labor and intervening rests. 



CThere are 100 firms and individuals 
' engaged in the manufacture of aero- 
I planes and aeroplane motors in the 

German empire. 



A Curious Rear View Showing Ventilation Slot 

in Body 

SIMPLE CYLINDER-BORE 
MEASURING DEVICE 

A simple ])ut remarkably effective 
device for measuring the bore of an 
engine cylinder 
w i t li o u t dis- 
assembling anv 
of the principal 
parts has re- 
cently been in- 
vented. The in- 
strument com- 
prises two legs 
or feelers which 
are introduced 
through the 
compression or 
relief-cock hole 
and expanded 
until their ends 
touch the cvlin- 
der walls, the 
dimension being 
registered on the 
dial. These legs 

or feelers are moved by a tiny cam 
wdiich is actuated by pressing down a 
slide with the thumb. The instrument 
is carried in a small morocco case. 




CJapan has recently been given a 
child-labor law that prohibits the em- 
ployment of any person under 12 years 
of age, or the employment of any 
women or children under 15 years of 
age for more than 12 hours daily. 
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HOW TO MAKE 

A mission table lamp stand for those 
who use electric lights is shown in the 
accompanying illustration. It is suit- 
able for either the office or the home 
and is very simple in design and con- 
struction. The stock should be quarter- 
sawed oak and it can be ordered from 
the mill ready cut to length, squared 



A LAMP STAND 

the detail sketch. A mortise, 1 in. 
square, is cut in the center of the blocks 
for the center post. Lead weights, 
covered with felt, should be attached 
to the bottom, as shown. The post has 
a tenon cut on one end to fit the base, 
and a mortise cut in the other for the 
arm. Holes are bored in the arm from 
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Electric Lamp Stand Complete 



Details of Lamp Stand 



The following pieces will 



and sanded, 
be needed: 

1 post, 154 in. sq. by 23 in. 

1 arm, 1% by H by 13yi in. 

1 block, J4. in. thick by 6 in. square. 

1 block, 1 in. thick by 9 in. square. 

Square up the base blocks and fasten 
them together with screws as shown in 



the ends for the wires. They can be 
plugged after the wires are in place. A 
hole is also bored in the top of the 
center post to connect with the holes 
in the arm for the lead wire. It is best 
to glue the joints together. Sandpaper 
the parts thoroughly, and stain. 



ENGLAND'S ONE MONOPOLY IS CHINA CLAY 



The only industry which the British 
are believed to have exclusively in 
their own hands is the production of 
China clay, used for the manufacture 
of highly finished paper, in the ceramic 
arts and the textile trade. The greater 
part, if not all of the product now 
comes from Devonshire and Cornwall, 
the latter producing by far the greater 
portion. The production is estimated 



at 2,076,682 tons, annually, for the two 
sections, the value being set at 761,521 
pounds sterling, or $3,700,992. China 
clay is believed to be decomposed gran- 
ite although scientists differ as to its 
exact origin. It is obtained in a sim- 
ple manner which requires no great 
technical skill. It is usually found in 
beds shaped like a bowl or basin, be- 
tween granite hills and is covered by 
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what is termed an ''overburden" which 
varies in thickness from 6 ft. to 40 ft. 
A pit is formed by removing the over- 
burden and a shaft is sunk outside the 

bed on more solid j^round conveniently 
near. A passage called an ''adit level," 
being almost horizontal but sloped 
enough for drainage, is driven from 
the shaft into the bed of clay. A stream 
of water is turned into the top of the 
pit and runs down over the face of the 
clay. Workmen stamp about in the 
pit to dislodge the clay, which then 
flows in liquid form into a hole in the 
bottom of the pit through the adit level 
to the bottom of the shaft, from 
whence it is pumped to the surface. 
Sand, mica and other impurities in the 
clay are separated in what is known as 
a "mica drag/* a tank or basin so ar- 
ranged that the mica and other parti- 
cles fall from tlie clay proper by force 
of gravity. The clay is then passed 
into settling tanks Und from these the 
water is drawn off and the deposit of 
clay removed to the kiln where it is 
dried in blocks. In this form it is 
shipped to the potteries or other fac- 
tories using it. There are several 
grades of the clay and the supply of 
none of them is quite equal to the de- 
mand. In the United States a clay 
that has some of the characteristics 
of the China clay is found in the South 
and is called "edible" clay from the 
fact that many people eat it and the 
further fact that pottery clays are 
often tested l)y being chewed, that 
which remains in a gummy state af- 
ter chewing being regarded as of good 
grade. 



COMBINED CANE AND CAMP 
STOOL 

This new French novelty cane is 
made of light but very strong steel 
tubing and can be taken apart and set 
up as a stool in about 30 seconds with- 
out the use of any part not contained 
in the cane. The unscrewing and draw- 
ing out of one end of the handle brings 
to light three holes, into which are in- 
serted the three lower sections of the 
cane tubing, thus forming the seat. In- 



side the cane tubing are the three legs 
forming the tripod. These are joined 
to a head which screws into the top 
section of the cane tubing. 




A Caoe That can be Changed into a Stool in 

30 Seconds 



The seat thus formed is tlie average 
height of the ordinary stool and will 
support a weight of two or three 
hundred pounds. The device is de- 
signed especially for sportsmen, tour- 
ists and painters. 



NEW TURBO-LOCOMOTIVE 
WITH NOVEL FEATURES 

A small turbo-locomotive with a 
turbine designed on entirely new 
principles is reported to have given 
favorable results in its recent try-out 
at Milan, Italy. 

The turbine has four sets of mov- 
able l)lades, operated in scries, and at 
high speed the steam strikes the first 
set of blades only, while at intermedi- 
ate speeds two or three sets are util- 
ized. The reversing mechanism is 
unique. On the rotating elements 
there are two sets of blades curved in 
opposite directions. When running in 
one direction, the steam passes over 
the blades at the outer circumference 
from left to right ; when running in the 
reverse direction, the steam passes 
over the other set of blades from right 
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to left. The energy loss due to the 
blowing action of the additional set 
ot blades is very small, amounting to 
from 2 to 3 per cent of the total. The 

steam consumption on test did not 
exceed 38 lb. per horsepower per hour. 



PORTABLE SHOWER AND 
FRICTION BATH 

This novel portable bath outfit is 
being introduced in Australia. It com- 
prises a metallic container, a rubber 




Shcwer or Friction Bath with Portable Bath Outfit 



hose, a shower brush, and a light tra}^ 
to receive the spent water. The con- 
tainer, filled with a gallon or two of 
water, hot or cold, is hung on a hook 
or placed on a raised shelf. The bath 
combines cleansing, friction, massage 
and shower, through the proper manip- 
ulation of the brush. 



NEW USES FOR ROAD DRAGS 

The road drag was an invention of a 
resident of Missouri. It has remained 

for Other Missourians to find new uses 

for it, says Engineering and Contract- 
ing. For example, a farmer living near 



Columbia, Mo., has used his road drag 
for carrying produce to town, thus im- 
proving the road and at the same time 
saving the wear on his wagon. An- 
other farmer has gone a step further 
and combined business with pleasure. 
His wife wished to visit a neighbor 
living about a mile away. As he was 
using his team to haul a road drag, 
he made a seat on the drag and hauled 
his wife to the neighbor's and later 
brought her home in the same way. A 
still further use for the road drag has 
been suggested. This is the requiring 
of all joy-riding motor cars to tow road 
drags, thus improving the roads and 
at the same time reducing the speed 
of the cars. It might also be sug- 
gested that road overseers who neglect 
the roads in their charge, should be re- 
quired to ride on the road drags at- 
tached to the joy-riding cars. This 
would add the ballast necessary to 
make the road drag hit the ground 
occasionally. 

TESTING MATERIALS WITH A 
SAND BLAST 

The sand blast — ^a spray of sand 
blown by compressed air — has long 
been used for cutting and abrading 
materials, but it has remained for a 
German scientist to apply it for test- 
ing building materials. A blast of fine 
quartz sand under an air pressure of 
two atmospheres was used to test the 
resisting qualities of granite, pine, 
linoleum, and other substances, in 
some recent experiments at the Gross- 
Lichterfelde Institute, Germany, and 
furnished a good means of comparing 
the wearing qualities of these ma- 
terials in external and internal build- 
ing construction. The time of each 
test was two minutes. 



CA French aeroplane manufacturer 

recently ofYered five of his monoplanes 
for sale on the installment or "easy- 
payment" plan to licensed aviators, the 
only condition being that the machines 

and the purchasingr airmen take part 

in the aviation meets of the year in 
France. 
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'J'HIS IS the eighth of a series of articles by Dr. Ogden. 

who IS professor of physics at the Fifth Avenue High 
School, Pittsburg. Pa. In every heme, in every office, 
in every shop or factory, the fight against Dust is never- 
ending. Dr. Ogden illuminates this subject in a manner 
which brings a realization of its infinite importance. 



VIII -The Right Hand of Death 



MOST of us arc familiar with the 
beautiful and arti.stic conception 
of French, wherein a youni^ sculptor 
who is plying his magic chisel upon a 
block of stone, and summoning from 
the snowy depths of the marble the 
dream face of his scnil's ideal, is gently 
touched by the wistful-eyed Angel of 
Death, and the skillful arm forever 
stayed. The whole creation is mar- 
velously beautiful 
and the world is 
better for its birth. 
Nevertheless it is 
allegorical a n d 
misleading. 

The real Angel 
of Death in the 
case of the thin- 
faced sculptor was 
not a sad-visaged 
maiden of classical 
profile. In all 
probability it was 
a minute, rod-like 



organism 



floating 



amid motes of 
dust and known 
to scientists as 
the "b a c i 1 1 u s 
tuberculosis." The writer does not 
Avant to be a shatterer of ideals, but 
the sooner such poetic notions of death 
are done away with, and the mass of 
the people educated in a commonsense 
way to the dangers of dust and bac- 
teria, the better it will be for humanity 
in general. 

Death is likewise represented as a 
grewsome skeleton armed with a long 




"THE ANGEL OF DEATH" 

Conception of Death of Young Artist by French, the 
Famous Sculptor 



scythe. A truer representation of the 
king of terrors would be a round- 
cheeked housemaid wielding a broom 
and dust-cloth, or a cloud of dust 
stirred up by the passage of an auto- 
mobile along a crowded dirty street. 

Bacteria are tiny little plants, so 
small that 50,000 of some varieties 
may be placed in single file along a 
line one inch in length. They are 

barely visible un- 
der the highest 
power of the mi- 
c r o s c o p e, and 
there is no doubt 
that there are un- 
told myriads of 
bacteria that are 
absolu t e 1 y b e- 
yond the limits of 
definition of any 
microscope as yet 
known to science. 

Although these 
bacteria are so 
minute, they make 
up in numbers 
what they lack in 
size, and if the 
animal life of the 
globe from the elephant down to the 
flea were to be aggregated into one 
mass, this mass would probably be far 
less than the aggregate of all the mi- 
croscopic forms of life, animal and veg- 
etable. 

Bacteria are divided into three great 
classes — the spherical, known as cocci ; 
the rod-shaped, known as bacilli and 
bacteria, and the spiral. It was orig- 
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inally thought that bacteria were ani- 
mals, as some of them, such as the ba- 
cilli, have the power of moving from 
place to place. It is a well known fact, 
however, that 
many plants pos- 
sess the power of 
locomotion, and 
it is now admit- 
ted that bacteria 
are plants. 

This power of 
locomotion, p o s- 
sessed by many 
bacteria, is due to 
locomotor organs 
known as "flag- 
ellae." The flag- 
ellse are tiny hairs 
that whip and lash 

, V n • 1 • 1-1 Three Types of Bacteria 

the fluid m which 

the bacteria flourish, and thus cause 
motion. The simplest of all the bac- 
teria types is the coccus. The cocci 
consist of tiny spheres, without the 
slightest evidence of any internal 
structure. Sometimes they form long 
threads or chains, while others of the 
same general species form irregular 
masses, resembling cannon balls piled 
into the form of a cube. The rod- 
shaped bacteria are, as the name would 
indicate, tiny rods 
that lengthen and 
break up into 
s m al 1 e r rods, 
which in turn re- 
peat the process 
indefinitely, as in 
this manner they 
are reproduced. 
1 A bacillus is one 
of the rod-shaped 
bacteria that have 

flagellar, and is, consequently, capable 
of motion ; while a bacterium proper is 
rod-shaped, but has no flagellie. The 
spiral bacteria are less often met with, 
and like all other kinds of bacteria, 
may or may not have flagell?e. 

In a preceding article it was pointed 
out that yeasts and bacteria are fungi. 
A yeast, however, is known as a bud- 
ding fungus, as the new individuals 



appear as buds on the older cells. Bac- 
teria, on the other hand, reproduce al- 
most entirely by "fission," or the 
splitting of the parent cells. We say 

"almost entirely," 
because it some- 
times happens 
that bacteria re- 
produce by means 
of spores that ger- 
minate into indi- 
vidual bacteria. 
So far as human 
life and disease 
are concerned, the 
formation of these 
spores is especial- 
ly important in 
that they are 
much harder to 
kill than the bac- 
For example, they 



Which Cause Disease 

teria themselves. 




Fig. 1— Petri Plate Ex- 
posed in Lecture Hall of 
Fifth Avenue High 
School, 8 a. m., before 
the Arrival of Pupils 



can be dried perfectly, whirled along 
in a cloud of dust, and be ready for ac- 
tive work as soon as they reach the 
proper medium. They will withstand 
greater extremes of temperature, like- 
wise, and are therefore exceedingly 
persistent. 

Some bacteria have the power of re- 
producing themselves every half hour. 
Let the reader sit down quietly with 

pencil and paper 
and figure out 
what the progeny 
of such a micro- 
organism would 
be at the end of 
24 hours. In 
other words, mul- 
tiply the number 
two by itself 47 
times. One can 
hardly realize the 
frightful rapidity with which bacteria 
multiply unless some such calculation 
is made. Of course, they do not all live. 
Hence we live, and have some chance 
to remain alive. 

As has been stated, the number of 
bacteria is legion. Fortunately for us, 
the greater part are harmless, and 
some are beneficial to man ; but there 
are enough of the deadly kinds to more 




Fig. 2— Similar Plate Ex- 
posed in Same Place at 
Noon Recess, Showing 
Mold and Colonies of 
Bacteria Collected 
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than offset the good done by the be- 
nignant types. 

As regards the distribution of bac- 
teria, tliey are practically everywhere 
on the globe. In crowded cities, in 
purling brooks, on loft}'- mountain tops, 
in shaded vales, in Arctic wastes, and 
in tropical forests : frozen by winter's 
icy blasts, or baked by the withering 
simoon of the desert, thev live and 
move and have their being. They are 
found in the ice in our refrigerators, 
the bread in the oven, the cream in the 
pitcher, the vegetables in the garden, 
and the meat on the butcher's stall. 
The human mouth contains as many 
as 2T different varieties of these chil- 
dren of the dust. 

Even under the most unfavorable 
conditions, they thrive to a certain 
extent. For example, in the Boston 
City Hospital, where the most rigid 
sanitary conditions prevail, the number 
of living bacteria to every cubic foot 
of air was found to be 1,350, and of 



I 



molds, G75. In Central Park, New 
York. l.oOO bacteria were found in 
every cubic foot of the presumably 
pure air of that favored resort. 

The numl)er of bacteria in a given 
quantity of air or other container, is 
ascertained by what is known as the 
"culture" method. A thin bouillon or 
soup is made from gelatine, peptone, 
and Liebig's extract of beef, or from 
agar-agar (a preparation derived from 
Iceland moss). 

This medium is first rendered sterile 
by dry steam. It is then placed in a 
small glass dish known as a Petri plate, 
about .3% in. in diameter, and allowed 
to harden, after having been securely 
covered with a glass plate. These 
plates are then exposed for a few min- 
utes to the air, and the dust particles 
settle on them. The}'^ are then closed 
and kept at a temperature of about 70 
deg. Fahr. for two or three days, when 
a number of colonies appear, made up 
of molds of bacteria. Figures 1 and 2 



[ 






Possibly Our City Fathers may Learn, Some Day. that the Hose and not the Sweeper should be Used on 

the Public Highways 
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show the result of such exposures in the 
lecture room of the Fifth Avenue High 
School, Pittsburg. Those in Fig. 1 were 
exposed for a few minutes at 8 a. m. 
while the room was practically free 
from bacteria, as the pupils had not 
arrived, and there was comparatively 
little dust. Figure 2 shows the re- 
sult of a two-minute exposure at 
noon, immediately after the passage of 
a large class through the room. The 
larger form in the center of the plate 
is a mold while the small dots around 
it are colonies of bacteria. 

A five-minute exposure of Petri 
plates on a public street where the 
sweepers have just passed in their un- 
sanitary, death-dealing march, revealed 
the presence of 5,810 living germs in 
the small space of less than tour 
inches. Possibly our city fathers may 
learn, some day, that the hose and not 
the sweeper should be used in the pub- 
lic highways. 

Bacteria cause three classes of dis- 
eases. In the first class, of which pneu- 
monia is the type, the bacteria enter 
the general blood circulation of the 
body and reproduce enormous num- 
bers of the tiny plants that feed on the 
tissues of the organs infected, or else 
produce loss of function of the organ 
by clogging the cells. P)acteria of this 
class produce what are commonly 
known as septic diseases. 

In the second class, of which diph- 
theria and lockjaw are the types, the 
bacteria, like those of the first class, 
settle in some part of the body, but in 
addition, they produce poisons known 
as toxins, that are carried throughout 
the body. These toxins are concen- 
trated poisons that cause cell death. 
The blood carries the toxin to all parts 
of the body, while the bacteria that 
produce the toxins do not leave the 
part of the body originally infested. It 
is generally conceded that a cell, once 
infected, must die, and the only pos- 
sible hope in cases of diseases of this 
class, is the formation of an antidote, 
or "antitoxin," as it is termed. This 
the body can do, and very often does. 
Sometimes, however, it takes too long 



for the body to do this, and the toxins, 
untrammeled, poison enough of the 
cells to produce death. The knowl- 
edge that toxins are formed in the body 
has proved to be of enormous value, as 
antitoxins, which neutralize the 
poisons, have been artificially prepared. 
The antitoxin of diphtheria, for ex- 
ample, has cut down the mortality 
from this erstwhile plague of child- 
hood, from 90 per cent to practically 
zero, as it is an infallible cure when 
administered in time. 

The third class of bacteria-caused 
diseases is represented by typhoid 
fever. In this class not only do the 
])acteria enter into the circulation, but 
their toxins likewise move freely 
throughout the system. 

To which of these classes belongs 
the great white plague, the right hand 
of death, is not known. Curiously 
enough although so much study has 
been given to this dread disease, ten- 
fold more than to any other ailment of 
the human race, we do not know 
whether Koch's famous bacillus kills 
by multiplying in the tissues, or by 
producing poisons that destroy the 
cells. 

It would be useless for the writer to 
attempt to convince any of his readers 
of the frightful mortality due to "con- 
sumption," the older and better name 
for tuberculosis. Every one is already 
convinced. More than half of all the 
deaths in the world, from the equator 
to the poles, is due to this destroyer. 

And the pity of it is that it is avoid- 
able ! If the excreta from consumptive 
and typhoid patients were to be de- 
stroyed, instead of being sent into the 
Kingdom of Dust, in a single year both 
diseases would disappear from this 
planet. Consumption is dust-borne. 
Typhoid fever is water-borne, or milk- 
borne. In accordance with the germ 
theory of diseases, so generally ac- 
cepted, if we would destroy the germs, 
there would be an end of the disease. 

Unfortunately, the chosen places of 
the earth, climatically speaking, such 
as Denver and Asheville, where the 
natural conditions are most favorable 
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for patients sufferinf^' from tubercu- 
l<xsis, have become hot-beds for the 
jiTowth and dissemination of this dis- 
ease. By every train, sufferers come 
to tliese places, and conjrrepi'ate in a 
comparatively narrow area. Ever}- 
swirl of dust in these centers of infec- 
tion carries more ^erms than are to 
be found anywhere else, and it is al- 
most a miracle when any one recovers 
in these nurseries of therms, the con- 
<litions. other than climatic, bcinj^ so 
adverse. 

What shall we say of the careless 
men and women, who deliberatelv eject 
into the public streets, highways, and 
conveyances, sputum that may contain 
billions of .ei-erms. which, when the}- are 
dried, shall join the King^dom of Dust, 
as the right hand of death? Were a 
man to run amuck through the crowded 
streets of our cities, stabbing and 
shooting, right and left, what would 
be done with him? In self-defense, 
one would shoot him down as though 
he were a beast of prey. And 3'et. he 



would be comparatively harmless, as 
he could wound or kill only a few peo- 
ple before he were stopped. Yet we 
permit the well dressed gentleman or 
lady, educated and apparentl}' reiined, 
to expectorate upon the streets, al- 
though we know, absolutely know, 
that their sputa might and probably 
will, cause hundreds of thousands of 
deaths. Such unfortunates are inli- 
nitely more dangerous to the welfare 
of mankind than the poor madman 
who runs amuck, and is shot down as 
a beast. 

If we are to fight the great white 
plague, it must be through the means 
given to us by science. We know the 
cause. We know how to stamp it out. 
Stringent laws concerning expectora- 
tion and the disposal of excreta should 
be passed by every law-making body 
in the worlds and the people made to 
save themselves from the terrible, 
frightful punishment inflicted upon 
them by the bacillus tuberculosis, the 
grewsome right hand of death. 



KEROSENE GAS-PRODUCER FOR GASOLINE ENGINE 



( iasoline-engine experts and opera- 
tors will be interested in a new device 
which, if the claims for it are sub- 
stantiated in practice — and the manu- 
facturers are said to guarantee them 
— will enable any two-cycle or four- 
cycle gasoline engine of standard make 
to be run with kerosene as a fuel, with 
l)erfect combustion, no increase in 
fuel consumption, and no decrease in 
])ower. 

This device is known as a hydro- 
carbon-gas producer. It is quite a 
simple affair, cylindrical in shape, 
about 14 in. long and C) in. in diam- 
eter. It has no moving parts, and, 
when once attached to the engine, be- 
comes a permanent fixture and re- 
quires no attention whatever. When 
it is installed on an engine, the fuel is 
drawn in through an atomizer and in- 
duced by the suction of the engine to 
go through passages heated by the ex- 
haust, so that the action is entirelv 



automatic and the fuel supply is in 
proportion to the demands of the en- 
gine under all conditions of speed and 
load. 

The producer is said to be ap- 
])licable both to stationary and auto- 
mobile engines, to produce perfect 
combustion of the fuel, and thus abso- 
lutely insure a smokeless exhaust and 
clean cvlinders. 




A Simple Device That Enables Any Standard Make 
of Internal-Combustion Engine to Run on Kerosene 
as a Fuel 
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PERUVIAN SAIL BOAT 
MADE OF REEDS 

Among' the most curious of the South 
American native boats is the "balsa" 
of Peru. This boat is made entirely of 




Peruvian Sailboat Made Entirely of Reeds and Straw 

reeds and straw, and has a curiously 
shaped bow and stern. The sail is of 
straw, and a lono^ ])ole is used to steer 
and to help push the boat along. 



THE MANUFACTURE OF 
ARTIFICIAL EYES 

Unauthenticated accounts seem to 
show that man utilized artificial eyes 
in early times, but the first reliable re- 
port was given by the French surgeon 
Ambroise Pare in 1500. Two kinds of 
artificial eyes w^ere known to him. the 
"ekblepharos" and the "hypoblepharos," 
the first consisting of painting the eye 
and all the surrounding parts as far as 
the brows on a plate, which was placed 
in front of the eye socket and held in 



position by a string tied over the head. 
The second was used in a manner simi- 
lar to that of today, being put behind 
the eyelid, in the eye socket itself, and 
was composed of a copper, silver or 
gold shell, covered with enamel and 
glass fusions. 

It was not until the close of the 18tli 
century that it was found possible to 
do away with the metal shell altogether 
and employ only enamel and glass, the 
material then coming into use being a 
soft lead glass, easily shaped, but also 
easily destructible. As late as 1880 all 
artificial eyes, no matter where made, 
showed a pronounced boundary line be- 
tween the iris and the outer covering 
of the eye. These parts touched each 
other sharply, while in the human or- 
gan the outer covering turns into a 
transparent coat called the cornea and 
is lined with a highly pigmented mem- 
brane called the choroid, which changes 
according to the state of health of the 
eye. Attempts to imitate this peculiar- 
ity of nature were finally successful, so 
that now this choroid can be produced 
to suit every case. 

With the above discovery, the last 
link in the chain for producing a suc- 
cessful imitation of the iris was found, 
but the shaping of the eye still required 
improvement. The latest result is 
called the "reform eye." It must be 
made to fit the eye socket exactly, and 
in most cases can be worn even at 
night. 

The artificial-eye industry of Ger- 
many centers about Lauscha, which is 
near Coburg. It is a house industry, 
the eyes usually being made by one 
member of the family, who hands the 
art down to the next generation. A 
gas flame is used for melting the glass, 
and the manufacture is as follows: A 
small drop of white glass is put on the 
white blown ball from which the scle- 
rotic or outer covering of the eye is to 
be made, and is then blown so as to 
make a circle about 0.315 in. in diam- 
eter. On this circle the structure of the 
iris is built by means of thin, variously 
colored glass rods. A drop of black 
glass makes the pupil, cr^^stal glass is 
melted over the finished iris in order to 
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imitate the cornea, and by means of a 
thin, pointed red rod, the blood vessels 
to be seen on the hard coat of the 
human eye are melted in. 



ARROW POINTS DIRECTION 
MOTOR CAR WILL TAKE 

One of the simplest and most easily 
understood mechanisms for indicating: 
to traffic in the rear the direction a 
motor car is about to take, is shown in 
the accompanyin.e: illustration. It is 
a large arrow, attached to the rear of 
the car just to one side of the license 
number, and actuated by a simple hand 
lever. When the car is running- 
straight ahead, the arrow points verti- 
cally ; but when a turn to right is con- 




Simple and Practical Indicator of Direction an Auto- 
mobile is About to Take Prevents Collisions from Behind 



templated, a turn of the lever swings 
the arrow in that direction, a turn to 
the left being indicated by swinging 
the arrow in the opposite direction. 



HIDEOUS MASKS PLACATE 
. THIBETAN GODS 

Among the most grotesque forms of 
religious ceremony students give a 
prominent place to the festivals of the 
Lamaist church of Thibet during the 
course of which hideous masks are 
worn by the participants and the most 
fantastic dances are staged. Lamaism 
is a corrupt form of Buddhism, states 
Dr. Sven Hedin, who made exten- 




SoniR cf the Grotesque Masks Used in Religious Cere- 
monies in Thibet 



sive investigations and explorations in 
Thibet. The object of these ceremo- 
nials is usually to propitiate the power- 
ful demons that reign everywhere and 
whose only function the religious fa- 
natics believe is to plague, torture, and 
persecute the people of the earth. 



BRITISH WARSHIP USES 
AWNINGS AS SAILS 

The British warship "Proserpine" 
of the East Indies squadron ran short 
of coal about 300 miles from Colombo, 
Ceylon, and was compelled to resort 
to .sails. Not being equipped with this 
necessary adjunct of wind propulsion, 
sails were made of all the awnings, 
and other large pieces of canvas avail- 
able. Iler speed so rigged was S'-j 
miles an hour. 
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ELECTRIC MOTQRCYCLE 

Motorcyclists who object to the 
trouble of starting the gasoline-driven 
cycle, or to its gatling-gun-like ex- 
haust, will welcome a new type of 
electric motorcycle which is being in- 
troduced, and which, it is claimed, will 




Simplicity, Ease of Starting and Noiselessness in Operation are the 
Features of This Flectric Motorcycle 

run from 75 to 100 miles on a single 
battery charge, start instantly on the 
turn of a switch, and run absolutely 
without noise. 

The motor, which is located under 
the seat, drives the rear wheel by 
means of a chain and s])rocket wheels, 
and is connected to the three-speed 
controller which provides for speeds of 
4, 15 and 35 miles an hour. The 6-celI, 
12-volt battery is suspended in the 
low^er part of the frame, and any of the 
standard t^^pes may be used. The 
motorcycle has a 51-in. wheelbase, and 
weighs complete about 200 lb. 



and even the young fruit of the orange 
are used, as well as the flowers, for 
this purpose. 

There are several varieties of orange 
tree used in this unique branch of 
trade, but the best quality of oil, called 
"neroli," is obtained from the flowers 
of a wild bitter-orange tree, locally 
termed "bigaradier." The 
flowers are gathered in 
the month of May. 

The preferred form of 
still used in the distilla- 
tion process is smaller 
at the bottom than the 
spirit still, and somewhat 
higher. The flowers rest 
on a grating so as not to 
be scorched by the direct 
heat of the fire. From a 
still containing about 90 
lb. of flowers and about 
12 gal. of water, from 6 
to 8 gal. of distillate are 
obtained. The essential 
oil is collected from the top of the dis- 
tillate and is worth, in the best quali- 
ties, from $45 to $90 a pound. The 
remaining perfumed water — orange- 
flower water it is called — brings about 
5 cents a quart on the market. About 
500 lb. of orange flowers are required 
to produce 1 lb. of essential oil. 



A PORTABLE HAT-STAND 

To prevent madame's latest creation 
in the way of headgear from being 
damaged by lack of suitable support- 
ing facilities while m}^ lady is on her 



DISTILLATION OF ORANGE 
FLOWERS IN FRANCE 

It will be news to most people that 
the distillation of orange flowers is one 
of the most important industries of the 
French Riviera. No less than 3000 
tons of these flowers — enough to deck 
innumerable brides — are produced an- 
nually for the purpose of making es- 
sential oils used in the manufacture of 
perfumes, an industry in which the 
French are unexcelled. The leaves 




The Foldinjt Hat-Stand Ready for the Suitcase and in 
Position Supporting a Lady's Hat 
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travels, a Parisian firm has introduced 
a folding hat-stand which can be easily 
carried in a suitcase and quickly ad- 
justed to accommodate the most fraj^ile 
of feminine hats without fear of dis- 
figurement. 

The hat-stand is simplicity itself. It 
consists of three legs which fold to- 
gether as shown in the sketch. When 
the legs are unfolded like those of a 
three-legged table, two catches drop 
and hold them in place, and the device 
is ready for use. An inversion of the 
stand releases the catches and permits 
the apparatus to be folded together 
again for packing in the suitcase or 
grip. 

A COMPREHENSIVE FIRE- 
ALARM SYSTEM 

AMiat is probably the most perfect 
fire-alarm system in the world has re- 
cently been installed at Krefeld, 
Rhenish Prussia. Alarm boxes are 
distributed throughout the city, and 
U'hen an alarm is turned in at any one 
of them, the receiving apparatus at the 
fire station automatically registers the 
number of the box and the time, alarm 
bells are sounded in various parts of 
the station, the number of the alarm 
box is displayed at each of various 
boxes conspicuously placed about the 
station, and the location of the alarm 
box is luminously indicated on a plan 
of the citv. 




Indicates that Fire-Alarm Box No. 378 Has Been Rune 
in the City 

The illuminated number boxes, one 
of which is shown herewith, contain a 
number of small lamps which are com- 
bined into numerals by an electric 
selecting device. Another apparatus 
takes care of alarms that may be 
turned in simultaneously. 



THE SALVATION NAVY 

The branch of the New York Salva- 
tion Army which works the water- 
ways of that city is now being spoken 
of as the Salvation Navy. The flag- 
ship is the launch "Jerry McAuley," 
presented to the Salvation Army by 
Bradford Lee Gilbert. Religious ser- 
vices are held on board twice a day, 
and the boat runs from point to point 
in search of converts. 




The Flagship of New York's Salvation Navy 
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A TWENTIETH-CENTURY SCRIBE 



By ROY O. RANDALL 



FOl'R hundred and sixty-one years 
ago a hooded monk sat at his ac- 
customed desk close to the window of 
a monastery in the suburbs of Milan. 
Ital}-. lie was tinishinj^ the text and 
illumination of a manuscript on vel- 
lum, a rare and beautiful work of art. 
Finally it lay before him complete and 
perfect, save for the signature and 
date. These he placed with marvelous 
skill and accuracy within a perfect 
circle of black and red : "Guinifortis 
de Vicomerchata. Milan. 14.")0/' He 
then sprinkled sand from a bronze 
vessel with perforated top over the 
page still wet with ink. A few mo- 
ments passed and he shook the sand 
from the page into a shallow tray. 
Then he picked up the completed book 
and turned its pages, one by one. with 
the pride of the artist who sees before 
him a masterpiece from his own hands. 

Today that manuscript, with its won- 
derfully preserved colors, reposes in a 
mahogany case in a modern "scrip- 
torium" located in the heart of Chi- 
cago where, with scores of other fine 
examples of ancient and medieval writ- 



ing, it serves as an inspiration and 
guide to scribes of the twentieth cen- 
tury. For, notwithstanding the de- 
velopment of printing, the art of the 
scribe and illuminator still survives. 
Unlike the printer, however, the scribe 
does not advertise, as that would con- 
flict with the ethics of his artistic 
profession. He. therefore, remains 
comparatively unknown. 

The scriptorium of the world's 
newest great city, Chicago, is a place 
of infinite interest to the bil)liophile. 
Here is a museum of the writing art 
valued at many thousands of dollars 
and here also the ancient craft of quill 
and compass is perpetuated and made 
adaptable to modern use. In executing 
the commissions received from the 
patrons of the modern scribe no 
clumsy, puerile imitations of the ex- 
cellent work done by the craftsmen of 
the middle ages is permitted, but rather 
their best efforts are reproduced with 
astonishing fidelitv. The head of this 
scriptorium has spent 30 j'ears in learn- 
ing, developing and teaching the art, 
and nearly every year he spends several 
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months in the libraries and monasteries 
of Europe examining and copying their 
most famous manuscripts. His collec- 
tion of old books, and photoi^^raphs and 
copies of ancient manuscripts is a mag- 
nificent one, representing the growth 
of the art in all sections of the British 
Isles and the Continent. On one of 
his tours he asked permission to photo- 
graph a famous work done in gold leaf. 
This was refused ; whereupon he 
begged leave to copy it. The incredu- 
lous monks, declaring that an impos- 
sibility, reluctantly granted permission. 
They marveled greatly when the visi- 
tor from America produced a copy that 
for exactness of line and beauty of dc- 
t a i 1 equaled 
the original. 
In' other 
cases photo- 
graphs have 
been made 
and filled in 
with the col- 
ors of the old 
manuscripts. 

In his re- 
searches this 
modern scribe 
has estab- 
lished the 
theory, which 
may prove 
surprising to 
many, that the 
work of the 

scribe did not languish immediatclv 
upon the introduction of printing but, 
on the contrarv, he savs, there is in- 
dubitable evidence that the art reached 
its zenith after Gutenberg's invention 
had become a commonplace through- 
out Europe. Competition, then, as 
now, proved the stimulus to a perfected 
product. Eventually it had to suc- 
cumb save for the isolated instances 
that may be found in all civilized coun- 
tries, of wdiich the Chicago scriptorium 
is one. 

It is his belief that the illumination 
of vellum as a distinctive art originated 
with the monks of Ireland as early as 
the eighth or ninth century. The 
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Examples of Work of the Modern Scribes 



simple scribe, of course, is an institu- 
tion older than history, coincident with 
the dawn of human intelligence, when 
a scratch on a stone told a story. From 
the ancient symbolism or "picture 
writing" of man in his most primitive 
state, the art of expression by written 
forms has progressed from the hiero- 
glyphics and papyrus rolls of Egypt 
to present-day multiple presses and 
linotype machines. Vellum took the 
place of papyrus at an early period, 
the oldest vellum manuscript extant 
being a fragment of Demosthenes' 
philosophy. Vying with it in venerable 
age are the codices of the Bible and a 
Latin manuscript of Virgil of the 

fourth cen- 
tury. 

]\ I a r k e d 
changes have 
taken place in 
the develop- 
ment of pen- 
manship. The 
L o m b a r d- 
i c was one of 
the earliest of 
the so-called 
"national 
hand s" — let- 
ter forms that 
assumed 
gradually an 
individu- 
ality accord- 
i n g to the 
locality in which they held sway. The 
Lombardic had its origin in Italy and 
developed from the style of penmanship 
which was practiced, from the ninth 
to the thirteenth century, in the mon- 
asteries of Monte Cassino and La Cava 
\\'hat eventually became the Irish and 
Anglo-Saxon style was brought to Ire- 
land bv missionaries from southern 
Europe in the sixth century. The fa- 
mous Book of Kells, produced in Ire- 
land in the seventh century, is a work 
notable for its beauty of ornamenta- 
tion. The Irish hand found its way 
into the northern part of Britain and 
thus the English hand is traced to the 
Roman. 
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A decree of Cliarlema.G^ne in 780 
A. D. for the revision of church books 
resulted in a reform of writing in 
France. This new and distinctive hand 
had its origin in the monasteries of 
Tours where, in the Abbey of St. 
Martin, under direction of Alcuin (or 
Alcuin) of \'(»rk. much attention was 
given to writing. 

Individual forms of script developed 
in various nations of Europe in the 
eleventh century. In the twelfth cen- 
tury' the so-called Cn»thic writing- ap- 
peared. There was a gradual decline 
of the art in the fourteenth century 
save for the renaissance in Italy where 
was developed a regular and beautiful 
style — the "humanistic" hand of the 
fifteenth century which had i^reat in- 
fluence on the later type forms. 

Up throuijh all history the scribe has 
proved an important factor in human 
activity, but to the Irish monk should 
be given the credit of bringing the 
work of tlic writer ii]) to the standard 
of a fine and hij^h accomplishment. Tie 
it was who established monasteries in 
many remote corners of Europe and 
carried with him. his art of beautiful 
scripts, teaching it in widely scattered 
communities. 

Not only is a ])ecnliar skill required 
in the work, but immeasurable patience 
as well and mathematical exactitude. 
Its ancient, perfection is proof of the 
dictum, realized keenly in those som- 
nolent centuries, that "art is lon,«"." 
^J'eii ihousand strokes of tlie quilK 
years and decades of labor, were 
counted as naught ; the end of art justi- 
fied the time expended and the toil. 

In the collection of the Chicago 
scriptorium arc splendid examples of 
the writinj^ art extending from the 
eleventh century to the present. It is 
indeed a veritable museum of writing, 
including, besides the manuscripts, an 
asseni])laL;c "f working materials that 
is the dcli.^lit and despair of anti- 
quarians a1)road. though little known 
here. Lying beside a bit of dimly ruled 
vellum, 600 years old, is the ruler that 
traced the lines — ^a dull-pointed bit of 
iron found in Florence, discarded by 



the monks centuries figo. Here are 
Greek and Roman styli. used for block- 
ing vellum in squares, one marked with 
the sign of the early Christians and 
carved as delicately as if turned froin 
a wheel. There is an inkhorn of 1350, 
probably the oldest in existence, with 
compartments for ink. sand fused in 
lieu of blotting paper) and pens ; and 
in the case is a qqill of the fourteenth 
century, wrinkled and useless. The 
foregoing are shown in the accompany- 
ing photograph with a A'enetian inkpot 
of the fourteenth century, and other 
tools of the craft. 

Among the precious relics is an an- 
cient bloodstone-tipped implement used 
for burnishing gold leaf. This is about 
noo or 700 years old and is one of the 
ij^ems of the peculiar collection. Other 
burnishers are fitted with wood, brass 
and agate tips. A writing case from 
Arabia is of brass, beautifully dec- 
orated in repousse work; on a shelf 
below is a copybook on vellum done 
by Ulrich TTotTman, at Xuremburg, in 
16G0. Each page written by this great 
quill artist is a master work. 

A compass of 1425, a fifteenth-cen- 
tury Florentine master-printer's seal, 
a sand sprinkler and tray of Siena, 
1400, quill sharpeners 200 years old, 
and miscellaneous antiquities having 
no relation to the art of writing, all 
claim the attention of the visitor to the 
scriptorium. He is assured, too, of the 
Cfenuineness of each object by the 
veteran scril^e and illuminator whose 
third of a century of research has fitted 
him to detect the clever imitations 
foisted- on the unsophisticated in all 
markets of the antique. According to 
this expert, there are in Europe today 
22G manufacturers of fake antiquities. 

Much of the work of the present day 
is done with the same implements and 
materials that were used hundreds of 
years ago. Quill pens are fashioned 
1)y old time steel cutters made for that 
purpose; the stranij^e inks are mixed, 
the gold leaf is burnished; civilization, 
with all its progress in invention, ap- 
parently cannot improve upon the es- 
sentials of the art as employed when 
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the monasteries were in their prime. 
India ink, as an instance, is a staple 
of the artist in black and white today 
as it was to the monk of centuries ago. 
Many and vain have been the attempts 
to wrest from the Chinese the secret 
of its manufacture, but its ini^redients 
have been jealously p^uarded by the im- 
passive, reticent celestial. Even his 
wily neig^hbor. the Japanese, failed in 
his effort to duplicate it. This much 
only is known about the composition 
of India -ink — its base is cuttle-fish 
bone. Gray is produced by the com- 
bination of Chinese white with India 
ink; reds, g-reens, blues and other 
primary colors are imported from 
France. The gold used is of English 
preparation. 

Most interesting of all the museum's 
treasures are the musty old tomes, the 
age-hallowed books that tell of the 
genius, the labor of love, the instinct 
for beauty that thrived in the dim light 
of monasteries. What pictures of 
medieval glory, pageantry and chivalry 
they conjure! And here at these 



modern desks are men practicing the 
ancient profession. 

One may ask, "Who are the patrons 
of the modern scribe?" They do not 
come from the philistines nor from 
those without much worldly goods. 
Rather they are of the rich who chance 
to be of esthetic temperament ; those 
who revel in the beauty of antique 
things and who richly reward the 
modern scribe. Illuminated testimonials 
to those who have accomplished some- 
thing of note, memorials to those who 
have left behind a record of work well 
done ; engrossed resolutions, diplomas 
of schools and colleges, limited editions 
de luxe, significant texts and mottoes — 
these arc onh- a few of the orders that 
the scribe and illuminator of today is 
called upon to execute on vellum or 
parchment in the manner of his illus- 
trious predecessors. It is only just to 
say that he performs his work in a 
way to merit the approbation of the 
quiet craftsman of the middle ages 
whose manuscripts today are the de- 
light of artist and antiquarian alike. 




From a drawing by W. Dohrk. in The Sphere, London 

The Mod ^ro Twins of Destruction — ttic Aeroplane &nd the Submarine 
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Driving-Rod Connection on Wheels Saves Extra Motor on Each Truck 



RADICAL INNOVATIONS IN STREET-CAR DESIGN 



A new type of street car, with wheels 
in each double truck connected with 
driving^ rods, much like a locomotive, 
is the latest innovation in street-car 
construction, just turned out by a well 
known American manufacturer. This 
new type of car is bein.^' tried out on 
Cincinnati streets and, so far, has been 
satisfactory in operation. 




The idea of connectin.g^ the wheels 
by driving rods saves the necessity of 
usiiit; an extra motor in each truck. 
One motor to each truck now does the 
work of tw^o as formerly used. The 
connection of the wheels tends to pre- 
vent them from spinning' when the 
rails are slippery. 

There are no sliding doors separat- 
ing the platforms from the rest of the 
car. It is all interior after mounting 
the steps. The conductor, by means 
of a lever, opens the step doors for a 
passenger to enter and then closes 
them again, collecting the fare. Exit 
is from the front and rear ends. Seats 
for 25 persons are on each side while 
50 more can tind straps to hang to and 
another 50 can be packed in between. 

The new type of car is said to be 
the solution of the problem of carry- 
ing the greatest number of passengers 
in one vehicle. 



End View of Street Car Put in Service in Cincinnati 



C'They are brutes for driving their 
horses so recklessly," is the burden of 
a charge by women of New Haven, 
Conn., who are trying to get the 
Humane Society of that city to cut 
down the speed of horse-drawn ap- 
paratus in answering fire alarms. 
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MOST PBaMITI VE WEAPONS NOW HOSPITAL AID 



The old wife's advice that the hair 
of the dog was good for the bite there- 
of is about to have further exempli- 
fication in the retirement of a certain 
form of lance as a weapon of offense 
in the French army that it may be 
introduced as a part of the hospital- 
corps equipment for removing wounded 
from the field. The most primitive 
of warlike implements is thereby con- 
signed to the lowly task of supporting 
the litters on which the fallen are 
carried to the hospitals. The armies 
of continental Europe have held to 
the lance as a weapon for a portion of 
their troops since very early times. 
The moderi; regiments of lancers carry 
them more as ornaments than any- 
thing else. It is now proposed to cut 
off the heads of the lances used by 
the French army in Morocco and issue 
them to the litter bearers of the med- 
ical corps. Each litter will be equipped 
to receive four lances at the four cor- 
ners, so that the l^earers can rest on 
their way from the field to the hos- 
pital, the lances being placed upright 
on the ground and the litter held on 
top of them. It is often as much as 
half or three quarters of a mile from 
the field of action to the nearest dress- 
ing station or hospital in Morocco and 
the carrying of a wounded man across 
the desert under a tropical sun is a 
severe task. The litter bearers, four 
in number, find it necessary to rest 
at frequent intervals and to prevent 
any chance of injuring the wounded 
man by lowering him from their 
shoulders, they are to be encouraged 




Method of Carrying Lances When Not in Use 




Using Lances as Rests for French Hospital-Corps Litters 



to rest the litter on made-over lances. 
W hen not in use, the lances will be 
carried by the .litter bearers. 



AN EXPOSURE INDICATOR 
FOR FILM CAMERAS 

Probably all users of roll-film 
cameras have had the experience of 
finding, upon developing the film, some 
much coveted view sharing its section 
of the film with some alien scene. A 
recent invention which will prevent 
double exposures has been patented by 
a Connecticut man. This is an attach- 
ment which will, upon operating the 
shutter, cause the word "exposed" to 
appear in an opening in the top of the 
camera. This word remains in sight 
until the film-winding mechanism is 
operated to bring a new section of the 
film into position behind the lens, when 
it disappears, thus indicating that the 
field is clear for another exposure. 
'Jlie device is entirely automatic, and 
requires no thought or attention on the 
part of the operator. It is applicable 
to either folding or box cameras. 



CRecent investigations of h3^gienic 
conditions of the air in the interior of 
a modern battleship, have proven that 
the air, even in the crowded sleeping 
quarters during the night, is much 
purer than in barracks and modern 
houses. • • 
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Conrtesy Santa Fe Employes' Magazine 
LOCOMOTIVE BANKED BY MEN WHO BUILT HER 



The accompanying illustration shows the largest locomotive in the world banked by the men who 
built her in the Topeka shops of the Santa Fe Railroad. The men in the picture number 610, all of 
whom are machinists or machinist apprentices. 



COOKSTOVE OF COBBLE- 
STONES AND CEMENT 

In order to jjive the picnickers in 
the parks a chance to make coffee and 
heat food and obviate tlie danger of 




Cobbleston^ Cookstove at Picnic Grove 



iinextini^uished camp-fires, the city of 
Los Angeles, Cal., has provided rustic 
cookstoves which are useful and orna- 
mental. They are formed of the cob- 
blestones which are very plentiful 
there, and with the addition of a little 
cement a durable and artistic little 
heating device is ready for outing par- 
ties. A sheet-iron top, large enough 
to accommodate the coffee pots of sev- 
eral companies of picnickers is pro- 
vided. Fuel is plentiful, as the twigs 
and branches from trimmed trees are 
placed near by. and all rubbish, such 
as lunch boxes and papers is readily 
consumed, helping to keep the parks 
neat. 



C German winegrowers are being en- 
couraged to scatter nesting material 
and erect houses for birds that the in- 
sects which are making great inroads 
on the grape crop, may be eventually 
destroyed. 
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POWERFUL ITALIAN AUTO WITH 300-HP. MOTOR 



English motordom was considerably 
stirred by the appearance of a 300-hp. 
Italian car in the race meet recently 
held on the Yorkshire coast. This 
car was the most powerful that has 
been seen in England and under ad- 
verse conditions reeled off a mile at 
the rate of 116 miles per hour. The 
car made 125 miles per hour in an 
unofficial trial a day or two previous 



it is impossible to start the engine by 
hand, so that it is necessary to have 
another car tow the monster a short 
distance, throw in the clutch until the 
engine is started by the revolution of 
the gears, and as soon as it is running 
well, throw out the clutch and bring 
the car to a standstill, thus leaving 
the engine running free. The motorist 
must be careful from then on not to 




The 300-Hp Italian Racer on Yorkshire Beach, England. Neeotiations were Being Made to Secure This Car for Lewis 

Strang, the American Racing Driver, Who was Killed in July 



to its official performance. Because 
of its peculiar appearance, the car was 
dubbed the "Fire Engine" and was the 
source of considerable anxiety on the 
part of the managers of the meeting. 
The racing was held on the seashore, 
and on the way from Brooklands to 
the place of the meeting the powerful 
automobile became stuck in the sands 
and required the services of a seven- 
horse team to pull it out. 

The car presents a peculiar appear- 
ance because of the great height of 
its bonnet, the top of which is 6 ft. 
from the ground. The exhaust ports 
are very large and when the engine is 
running at full speed, the exhaust is 
a sheet of flame flaring out frequently 
as much as 2 yd. square. The com- 
pression of the engine is so great that 



permit his engine to go "dead" or he 
will have the towing process to go 
through with again. When the great 
car was making its attempt to lower 
the mile record, everyone near the 
course on the ocean sands fled to the 
surrounding cliffs as fear was ex- 
pressed as to just what might happen 
when the powerful engines were prop- 
erly tuned up. The fears were ground- 
less, however, and the car is expected 
to make a big showing as soon as the 
drivers become familiar with its work. 



(T Preparations are being made at Ly- 
ons, France, for an elaborate celebra- 
tion of the 150th anniversary of the 
establishment of the first veterinary 
school in the world. 
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LARGEST TWO-CYCLE MOTOR 
EVER BUILT 

The largest two-cycle, internal-com- 
bustion engine ever built, and proba- 
bly the largest single-cylinder motor 




The Kind of Motor that Will Shortly Be Used in British 
Naval Vessels. It is the Largest of Its Kind in the 
World 



in the world, is shown in the illustra- 
tion. This powerful machine is rated 
at 1,200 hp., and such is its size that 
the crankpin is more than 3 ft. in di- 
ameter. This engine has been con- 
structed by an English concern merely 
for experimental purposes, and is the 
prototj^pe of many others that are un- 
der order for the British navy. The 
man in the photograph is 6 ft. tall. 

THE VERSATILE BUFFALO IN 
DARKEST CHINA 

Compared with the horse that 
Shakespeare's Richard III called for 
with an earnestness that has resounded 
through the ages, the water buffalo is 
a heaven and earth combined to the 
primitive agriculturist of backward 
China. This patient, long-suffering 



bovine is both horse and cow to the 
local farm, for besides supplying the 
family with milk the buffalo grinds 
the rice into flour, pulls the plow, 
hauls the loads, and even raises the 
water to irrigate the fields. 

The way in which this irrigation is 
carried out is interesting. The water- 
raising machines are primitive affairs 
of wood, and comprise long chains of 
paddles running from the water to a 
wooden shaft fitted with wooden gears 
and turned by the buffalo. The animal 
plods around and around in slow, 
monotonous circles, being blindfolded 
to prevent dizziness. On the poorest 
farms, the buffalo is superseded by 
hand labor, which is very cheap, two 
men lifting the water by means of 
closely woven scoops of bamboo. It 
is said that two men, working ten 
minutes at a time with intervening 
rests of five minutes, can elevate 1,500 
gal. of water an hour. - 



A COMPUTING OIL PUMP 

An oil pump, especially designed to 
prevent waste through leakage, and 
fitted with an automatic computer, is 
being marketed by an Indiana manu- 
facturer. The illustration shows the 




This Oil Pump, Designed for Retailers, is Provided with 
an Automatic Computer 
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transfer of oil from barrel to tank, the 
pump registering the exact amount 
taken from the barrel. By discon- 
necting the hose and closing the valve, 
the pump is made ready to draw the 
oil from the tank as wanted. The au- 
tomatic computer arrangement meas- 
ures the exact amount of oil pumped. 



thrown by centrifugal action to the in- 
closed outer end o£ the cup, and fills 
the feeding tube. The cup can be re- 
moved, filled and replaced with the 
pulley in any position. One filling 
lasts from one to three weeks, accord- 
ing to the work imposed on the lubri- 
cator. 




A Pile of Finely Ground Silver Sweeps in the Process of Mixing 



A customer, for instance, wishes 15 
cents' worth of oil selling at 19 cents 
per gallon. No matter what the price 
of oil per gallon may be, the computer 
will indicate exactly when to stop 
pumping to deliver the required 
amount. 



AUTOMATIC LOOSE-PULLEY 
OIL CUP 

An automatic loose-pulley oil cup. 
which feeds oil only when the pulley 
is in operation, has lately appeared on 
the market. The oil cup consists of 
two main parts, an inclosed outer cup 
and a feeding tube leading from its 
outermost end to the shaft journal. 
When the pulley is rotating, the oil is 



RECOVERING SILVER FROM 
SWEEPINGS 

In the manufacture of silver wares 
the loss of silver in floor sweepings 
would be great were it not for the 
methods of recovery. The smelting 
of sweeps requires a special plant 
which but few concerns can afford 
to have, therefore most of them pre- 
pare this material so that it can be 
sold. The most satisfactory method 
is to grind the sweeps to a fine pow- 
der so that a fair sample can be 
obtained for assay. One assay of the 
material may then be made by the 
purchaser and another by the seller. 
Unless the sweeps are ground very 
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fine, however, and then mixed thor- as coarse material is filled with fine 
oughly, there is hut little chance of shot silver which, when samples are 
agreement between the two assays, made, is not evenly distributed. 



MOST SENSITIVE METHOD OF CHEMICAL ANALYSIS 



When Kirchhoff and liunsen, away 
back in 1859, found that from the 
appearance of the peculiar bands of 
color produced in the spectroscope by 
light-giving sources they were able to 
detect and identify the chemical ele- 
ments in the sun and other far-off 
bodies, it was supposed that the limits 
of possibility had about been reached 
in this branch of physical and chem- 
ical research. But recently there has 
been discovered a still more sensitive 
method, which reveals the presence of 
almost infinitely small quantities of 
gaseous or radiant matter that would 
be impossible to detect, much less 
identify, by the most refined processes 
of spectroscopic analysis. In fact, it 
is supposed that eventually the new 
method will lead to an explanation of 
the processes involved in the disin- 
tegration of one elementary substance 
into another, such as occurs in the case 
of radium and its various emanations, 
as well as affording the chemist an 
actually visible insight into the mys- 
terious processes of chemical action. 

This new analysis is the discovery 
of Prof. Sir J. J. Thomson, the famous 
English physicist, and was evolved in 
the course of his researches on elec- 
trical discharges in tubes containing 
highly rarefied gases. The phenom- 
enon discovered by Thomson, which 
led to the new analysis, is one which 




i Parabolic Spectrum of Nitrogen Mixed with Argon 



accompanies the production of the so- 
called cathode rays under certain con- 
ditions. These cathode ravs are the 
negatively electrified particles which 
are thrown off from the cathode or 
negative terminal in a highly ex- 
hausted or vacuum tube when an 
electric discharge is passed through it 
between electric terminals. Under 
ordinary conditions they move in 
straight lines, but may be deflected 
from a straight path by the influence 
of a magnetic or electric field. When 
they are caused to strike against solid 
substances they generate Roentgen or 
X-rays. 

Thomson found that when the cath- 
ode or negative terminal in an ex- 
hausted tube (through which an elec- 
tric charge is passed) is pierced with 
holes, there appears another group of 
electric rays which are given off by 
the positive terminal or anode, as it is 
called, and that these consist of posi- 
tively electrified particles which are 
much larger and which move more 
slowly than the so-called electrons or 
ions which constitute the cathode rays. 
These also move in straight paths 
and are capable of deflection by elec- 
tric or magnetic fields, and Thomson 
found that when they are so deflected 
and made to fall on a sensitized plate, 
they will register photographically 
their point or points of impact, accord- 




Parabolic Spectrum of Carbonic Acid Gas 
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Florist Witterstetter at Work with His Brush Artificially PolleniziiiK a Carnation Bloom 



ing as the rate of movement of the 
particles is constant or varying. It is 
this phenomenon tliat Thomson has 
turned to account as a means of detect- 
ing and identifying chemical elements, 
whether they occur singly as atoms or 
grouped as molecules. For the amount 
of deviation of the photographic record 
is an infallible and invariable measure 
of a certain chemical property — the 
atomic or the molecular weight, as the 
case may be — of each constituent 
particle. 

The new analysis has been called the 
"parabolic spectrum" method, from 
the form of the photographic records 
and its similarity to spectroscopic 
analysis. By means of this method, 
Thomson has been able to detect and 
identify as small a quantity as the one 
700-millionth part of a grain of a 
substance when the spectroscope abso- 
lutely failed to reveal its presence. 



POLLENIZING CARNATIONS 
WITH A BRUSH 

Assisting nature with a little paint 
brush and creating new flowers me- 
chanically is what a florist is doing in 
Cincinnati. 

Where a small pink once bloomed 



the little camel's-hair paint brush has 
made a mammoth carnation bloom. 
Single blooming varieties are trans- 
formed into double ones with a little 
patience by this magic brush. Even 
colors are changed. 

This wonderful work is going on 
under glass and wire screening, for 
should a busy little bee or other honey- 
seeking insect ever invade this private 
sanctum, the fairy work of the little 
brush would come to naught. 

For years R. Witterstetter, a florist, 
has been experimenting in the control 
of flower pollenization, and, by doing 
the work himself with the aid of his 
fine little camel's-hair paint brush and 
a small, powerful magnifying glass, 
he has succeeded in growing a new 
double pink carnation that blooms as 
large as a big rose. Another group of 
plants has a delicate salmon pink color, 
but this unusual color, he says, is not 
"fixed" as yet, and the blooms have a 
tendency to revert to the colors from 
which the salmon pink was derived. 



CThere are still 1,714 sailing vessels, 
aggregating 1,121,814 tons register, 
engaged in foreign trade under the 
American flag. 
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WORM-GEAR DRIVE FOR AUTOMOBILES 



During" the past year ur so, Euro- 
pean automobile manufacturers have 
been regarding with increasing favor 
the worm-gear drive for their cars, 




with the result that many of the lead- 
ing firms have adopted this form of 
transmission as standard. American 
concerns are now watching closely 
this recent development, and already 



one prominent manufacturer of elec- 
tric wagons has devised a form of 
worm-gear drive that is giving splen- 
did results in practice. 

In a paper by E. R. Whitney read 
before a recent meeting of the Society 
of Automobile Engineers, at Dayton, 
Ohio, it was claimed that contrary to a 
widespread opinion which exists even 
among engineers, the worm gear is 
superior to other forms of drive for 
motor-driven vehicles, within the 
scope of its legitimate field, on the 
score of efficiency, durability and sim- 
plicity. A series of experiments car- 
ried out by Wilfred Lewis, a well 
known American authority on gears, 
showed the maximum efficiency of a 
worm gear like that here illustrated to 
be 93 per cent, which corresponds to 
an extremely small friction between 
the worm and the worm wheel. The 
thread of the worm had four turns, 
the average angle of the thread being 
28 deg. The worm was of the variety 
known as Hindley's screw, that is, it 
was shaped like an hourglass to fit the 
curvature of the worm wheel. Such 
a construction is of course expensive. 
The "life" of such a gear was esti- 
mated at about 00,000 miles. 



SNOWFALL AND EVAPORATION STUDY 

By L. WILLIAM THAVIS 



The United States Weather Bureau 
is engaged in conducting an important 
investigation of a practical kind in two 
directions. One is with an apparatus 
for catching and conserving the snow- 
fall in remote mountainous sections for 
the determination of the season's snow- 
fall in the form of its water equivalent. 
The second is an investigation of the 
laws of evaporation over lakes and 
storage reservoirs wherein the snow 
water from the mountain peaks is held 
for distribution by irrigation during 
the summer. These two problems have 
assumed unusual significance in recent 
years in connection with the devel- 



opment of the great irrigation projects 
in the Rocky Mountain and Pacific 
states, and the power plants in the min- 
ing districts. 

The amount of snow in the high 
mountains varies greatly from year to 
year in consequence of the great cur- 
rents of moisture-bearing winds, which 
deposit more or less snow and rain. 
If there is much snow in the moun- 
tains, the rivers, reservoirs and ditches 
will be abundantly supplied ; if there 
is comparatively little snow in the high 
levels, then the irrigation engineers 
must economize all along the line. If 
a contract is made to supply so many 
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Tower for Studying Evaporation in Mountainous 
Regions 

acre-feet of water to a given district 
and water is not available on account 
of the causes in the great atmospheric 
circulation beyond man's control, it is 
important for the engineer to have his 
figures of probable water supply be- 



Observation Tower Used on Ocean for Studying 
Moisture 

fore signing the contract. This water 
once spread out in a great storage res- 
ervoir loses a large mass by atmos- 
pheric absorption, especially in the 
arid regions of the West. 

Water may evaporate from a pan at 
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a rate of anywhere from 10 in. to 200 
in, a year, according- to the circum- 
stances, and for a 2:iven reservoir in a 
particular climate the annual evapora- 
tion will be a certain number of feet. 
In the humid states of the East, the res- 
ervoirs lose by evaporation from 2 to 
4 ft. of water ; in the arid western 
states, similar reservoirs would lose 
from 4 to 7 ft. of water ; the open ir- 
rio;ated land would lose from G to 10 ft., 
and some small elevated areas might 
lose even 15 ft. of water annually. 

When an engineer goes into a new 
country to construct a reservoir, he 
wishes to know the general climatic 
conditions, the temperature, the hu- 
midity, and the prevailing wind veloc- 
ity, that he may determine how much 
water will be lost by evaporation be- 
fore he begins to build the dam. If the 
dam is too high and spreads out the 
water over too great an area, there will 
be too much loss by evaporation ; if the 
dam is too low, its storage power will 
not be great enough for practical 
purposes. 

The engineer needs such information 



in planning the dam for the project 
and the network of dependent distrib- 
uting canals. Similarly, for power 
sites, there is an economic connection 
between mountain snow supply and 
electric or waterfall distribution. The 
forestry service has much interest in 
the relation of the growth of tvees on 
the mountains to the moisture-bearing 
winds ; and the bureau of plant indus- 
try has a strong reason for studying 
soil evaporation and plant transpira- 
tion. Hence it is easily perceived how 
wide a field of scientific research is 
open to the government bureaus con- 
nected with this co-operative work. 

At present this vast field of investi- 
gation is occupying the serious atten- 
tion of five great bureaus of the federal 
government, and practical information 
is being furnished the people to insure 
against unwise expenditures and im- 
provident projects. 

Apparatus for making these scien- 
tific studies are mounted on towers, 
ranging from 10 to 50 ft. in height, 
and at least 200 observation stations 
are maintained both inland and at sea. 



OIL-BURNING ARTICULATED LOCOMOTIVES 



The articulated or Alallet type of 
locomotive, which combines flexibility 
with great size and strength by having 
two separate sets of engines and driv- 
ing wheels on separate trucks, has up 
to recently been made only with coal- 
fired boilers, but the latest engine of 
this class, of which twelve have just 
been built for a western railroad, has 
been equipped with oil-burning boilers. 



In opposition to the usual run of 
locomotive design, this monstrous en- 
gine runs firebox end first, a feature 
which enables the crew to have an un- 
obstructed view of the track ahead. 
Among other modifications from pre- 
vious practice, the new Mallet has two 
steam domes, a supply of dry steam 
being insured by locating the throttle 
valve in the front dome and by draw- 




New Oil-Burning Articulated Locomotive with Tender for Oil and Water 



POPULAR MECHANICS 



577 



ing the steam for the cylinders from 
the rear dome through two internal 
pipes each G in. in diameter. 

The tender comprises two semi- 
cylindrical tanks, the forward one 
carrying 3,200 gal. of oil and the rear 
one 10,000 gal. of water. The steam 
pressure is 200 lb. per square inch, and 
there is a reheater in the smoke box. 
The locomotive weighs 432, GOO lb. 
alone, and the combined weight of en- 
gine and tender is G12,G00 lb., or over 
306 tons. 



RADIOACTIVE SNOW 

In the course of a recent investiga- 
tion in France on the radioactivity^ of 
snow, it was discovered that freshly 
fallen snow is highly radioactive but 
that it loses its radium-like proper- 
ties after about two hours. Snow that 
fell on soil seemed to retain its radio- 
activity longer than when it fell on 
roofs. 



CONCRETE HOUSE HAS A 
"KEYHOLE" ENTRANCE 

This oddly designed concrete plaster 
house, located in Los Angeles, attracts 
considerable attention. The entrance, 
which is the only aperture in the first- 
story front wall, is shaped like a key- 
hole, and because of this the structure 
is called "the keyhole house." 




Courtesy Cement World 

Called "The Keyhole House" Because of the Odd Shape 
of Its Front Entrance 



FREIGHT ELEVATOR ON 
APARTMENT HOUSE 

Several of the large modern apart- 
ment houses in Berlin are equipped 
with external freight elevators, usually 



Exterior Freight Elevator on an Apartment House in 

Berlin 

located in the court yards With which 
German apartment houses are pro- 
vided. These outside elevators are 
used by the tradesmen in delivering 
goods, and for the removal of garbage. 

It is interesting to draw attention to 
the artistic qualities of the wall facing 
on this interior court as compared to 
the interior courts of the majority of 
American apartment houses. 



C George Prentice, in Northboro, was 
recently married to Miss Mary De 
Witt, in Blanchard, by the Rev. H. B. 
Minton, in Coin, la., by means of the 
telephone, the bride and bridegroom, 
each holding a phone, answering the 
customary questions of the minister 
and hearing him pronounce them man 
and wife. j 
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LIVE TIGERS USED AS MODELS 

Four bronze tigers, perfect counter- 
parts of the king of the jungle, only 
larger, have recently been placed in 




One of Four Bronze Tigers 

position on the parapets of the Six- 
teenth Street bridge in Washington, 
at a cost of $10,000. 



The sculptor, A. Phimister Proctor, 
of New York, spent 18 months in fash- 
ioning the tigers, drawing his model 
form a former terror of the wilds, the 
property of a circus. The sculptor 
chose the circus tiger because it ap- 
peared to him the most perfect speci- 
men obtainable. For two months he 
traveled with the circus, devoting his 
entire time to the tiger. Many sketches 
of the animal were made in various 
poses, followed by a rough clay model, 
then a quarter model in bronze, and 
eventually the finished model. 

The tigers are hollow, and even at 
that weigh 1,550 lb. each. 

Sixteenth Street bridge, on which 
the bronze tigers have been placed, 
spans a ravine 75 ft. deep, and is part 
of a magnificent boulevard, nearly five 
miles in length, extending from the 
White House to the border of the 
District. 



INGENIOUS FIRE-ESCAPE KEY ARRANGEMENT 



Although the fire-escape doors in the 
Irish Lace Depot at Dublin are kept 
locked while not in use, they may be 




Fire-Escape Key Always Available because Chained 

and Kept in Wainscoting 

always opened at a second's notice 
because of the ingenious method of 
assuring the presence of the keys. 



Cut in the wainscoting by the side of 
each fire-escape exit is a small door 
opening into a deep hollow in the 
wainscoting. In this is a 
pulley, and the key is at- 
tached to a weighted 
chain which runs in the 
hollow woodwork. This 
chain is just sufficiently 
1^^^ long to allow the escape 
door to be opened to its 
fullest width with' the key 
in the lock, and immedi- 
ately the key is removed 
the weight at the end of 
the chain draws it back 
into the box again. 

Owing to the fact that 
fire-escape doors are 
rarely used, there is 
always the danger that 
the keys may become 
to Opening Door niisplaccd, and many 
firms adopt the system of 
enclosing them in glass fronted cases. 
This system is not applicable, how- 
ever, for factories where the fire-escape 
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doors are occasionally used for other 
purposes, as is the case in the lace 
depot, where the landinsi^s are used for 
drying- purposes and for photographic 
printing. 



on the market by a New York con- 
cern. It is threaded into the cylinder 
head and is used in place of the ordi- 
nary petcock for priming-cup pur- 
poses as well as for an alarm. When 




Bird Pets on a British Naval Vessel Brought on Deck for an Airing 



BIRDS IN CAGES PETS ON 
BRITISH BATTLESHIP 

British sailors have pets of all sorts, 
but on at least one ship birds are kept 
instead of dogs, goats or monkeys. 
These birds are carefully tended by the 
members of the crew and their exist- 
ence is officially recognized by the 
officers in charge through the allotting 
of special time for the airing of the 
birds and the cleaning of the cages. 



a motor heats up beyond a safe run- 
ning temperature, the brass valve 
spindle of the mechanism expands and 
elongates at a quicker rate than the 
steel pin that passes through it. Al- 
though the brass valve remains closed, 
this difference in expansion provides 
a passage for the hot gases to the 
whistle, causing it to give mild blasts, 
which can be easily heard by the 
driver of the car. 



OVERHEAT WHISTLE FOR 
AUTOMOBILES 

A device which resembles an ordi- 
nary petcock, but which whistles when 
an automobile motor becomes over- 
heated, thus drawing the attention of 
the driver to the fact, is being placed 



CThe largest cantilever crane in the 
world, recently made by a British firm 
for a Japanese dockyard, is capable of 
dealing with a load of 200 tons at a 
radius of 95 ft. A still larger one is 
now being built for the Japanese navy, 
to have a load capacity of 200 tons at 
105 ft. radius. 
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An Aeroplane of Unique Design Constructed by a Florist of Hackensack, N. J. 



A CANOPY-TOP AEROPLANE 



This curious aeroplane was designed 
and built by a Hackensack, N. J., 
florist who belives he has struck the 
right idea in aeroplane construction. 
The most unusual feature is the can- 



opy top, extending the whole length 
of the machine, and intended to act as 
a parachute in case it falls. The ma- 
chine is 50 ft. long, has an engine of 
75 hp., and weighs 1,200 lb. 



A '^HEADLESS HORSE" 
PHOTOGRAPH 

This horse really has a head, but a 
moment before .the camera was 
snapped he swung it around to dis- 
lodge a fly or investigate some other 
source of irritation. The amateur 
photographer who took the picture did 
not give this movement of the horse 




This Horse Swung His Head around a Moment before 
the Camera was Snapped 



any thought at the time, and conse- 
quently was much surprised on de- 
veloping the plate to find the animal 
headless. 



THE OMNISCIENT ENGINEER 

In Jules Verne's story, "The Mys- 
terious Island," which enchanted the 
boys of a generation ago, the hero was 
an American engineer who was a 
walking encyclopedia of technical 
knowledge relating to every art and in- 
dustry. He had a correct answer for 
every question, and promptly found 
ways of escape for himself and his 
comrades from every difficulty. 

Unfortunately, such engineers live 
only in fiction, says the Engineering 
News, but there still persists in the 
minds of many people a lingering idea 
that a great engineer necessarily ought 
to know everything on every sort of 
technical matter. It is often humili- 
ating for an engineer to run against 
this idea, particularly when one finds 
it in one's own family ! A man whose 
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engineering reputation extends across 
the continent, for example, may be in- 
formed at the breakfast table some 
morning that the hot water drawn into 
the laundry tubs is so red and muddy 
with iron rust that the week's washing 
cannot be done. It is humiliating for 
the great engineer under such circum- 
stances to have to weakly confess that 
he neither knows why the hot-water 
supply so misbehaves nor what to do 
to remedy it. He has an uneasy con- 
science that those of his own family 
who ought to most respect him have 
their faith in his greatness sadly 
shaken ! 



HOW TO MAKE A PEDESTAL 

The pedestal shown in the accom- 
panying illustration is another piece of 

furniture that 
can be made in 
the mission 
style. It is very 
simple in de- 
s i g n and con- 
struction, and 
can be made by 
anyone who has 
a few simple 
tools and a 
slight knowl- 
edge of their 
use. It is best to 
make it of quar- 
ter-sawed oak 
as this is the 
most easily pro- 
cured wood and 
also looks the 
best when fin- 
ished. If you 
order the ma- 
terial from the mill ready cut to length, 
squared and sanded, much hard labor 
will be saved. Following is a list of the 
material needed: 

1 top, H by 12 by 12 in., S-l-S. 

1 bottom, ^ by 12 by 12 in., S-l-S. 
8 pieces, J4 by 2 by 11 in. 

2 sides, f4 by 5 by 26 in., S-l-S. 
2 sides, ^ by SVi by 2G in. 

1 piece, J4 by G by G in. 
4 blocks, 1 in. square. 

Having the boards for the post cut 
to the proper length and square, nail 




them together as shown in the detail 
drawing. Use finishing nails, then set 
the heads and fill 
the holes with 
putty. Next, nail 
the % by 6-in. 
piece on one end 
of the post leav- 
ing the edges 
projecting even 
on all sides. Pick 
out the best 
board for the top. 
On the under 
side and Vo in. in 
from the edges, 
nail four of the 
% by 2 by 11-in. 
pieces which 
have been previ- 
ously mitered as 
shown in the 
plan view. Now 
fasten this top 
to the post by 
nailing through 
the projecting 
edge of the top piece into the top board. 
Be careful to get this top on square 
with the post and exactly in center. 

The bottom board is made in the 
same manner as the top board and is 
nailed to the lower end of the post as 
shown. Four 1-in, square blocks should 
be fastened to the bottom for the 
pedestal to rest on. 

When complete sandpaper smooth 
and apply any one of the many mission 
stains that are supplied by the trade 
for this purpose. 




NEW COLOR-PERCEPTION 
LANTERN , 

Really scientific color tests are made 
possible by the use of this new British 
color-perception lantern. By an ex- 
ceedingly ingenious arrangement, a 
wide range of colors, scientifically true 
to the spectrum, can be produced as 
they would appear to the engineer at 
distances varying from 3,000 ft. to a 
comparatively close range. The effect 
of distance is made possible by means 
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The Light Reduced to Represent Distance of 3,000 Ft. 

of modifying glasses set before the 
source of light and by reducing the size 
of the light by turning a disc provided 
with different-sized holes. Lights as 
seen in rain and fog are produced by 
means of ribbed glass for the former 
and ground glass for the latter. 

Around the edge of the small nevolv- 
ing disc mounted near the top of the 
dark board of the lantern are five holes, 
ranging in size from the large hole used 
to produce the effect of a light com- 
paratively close at hand to a hole which 



CHEAP CONSTRUCTION FOR 
TALL CONCRETE WALLS 

The cost of building tall concrete 
walls has been greatly lessened by a 
new form of construction, recently 
adopted in erecting a building for a 
Chicago brewery company, in which 
the iforms are made so as to slide up 
the wall continuously as the concrete 
is being poured. It has been calcu- 
lated by an authority on concrete con- 
struction that the new method is ma- 
terially cheaper than other systems for 
walls above 18 ft. in height, so that it 
is especially applicable for elevators, 




Photos Clarke & Hyde 



Operating Lantern; Second Largest Hole in Position 

produces the same light the size it 
would be seen by the engineer at a dis- 
tance of 3,000 ft. The two largest holes 
are for close range, the third in dimin- 
ishing size produces the effect of a dis- 
tance of 1,800 ft., and the fourth gives 
the effect at 2,400 ft. The person whose 
color vision is being tested stands about 
20 ft. from the lantern. 

This new device is being used for the 
British admiralty tests, and has also 
been adopted by several railroad com- 
panies. 



silos, storage bins and warehouses 
having high straight walls. 

The forms are raised by jacks which 
straddle the wall and support the 
forms against it. The forms, which 
are about 4 ft. high, are bolted or 
spiked to the legs of the jacks, and arc 
lifted by screws working against pipes 
placed in the poured wall. On 
straight walls, without window open- 
ings or floor recesses, about 3 ft. of 
wall can be poured in a working day 
of 8 hours. One laborer can attend to 
from 9 to 11 jacks, and the entire force 
is organized as a unit so that all the 
jacks will be raised equally. 



Cc| Jterial 



POPULAR MECHANICS 



583 




A Water Heater 

In places where the bath room ad- 
joins the kitchen, and the gas stove 
and tub are in close proximity a simple 
and cheap bath-water heater may be 
arranged as shown in Fig. 1, 

Alake a cone-shaped coil similar to 
an old-fashioned beehive of y-i-xw. 
copper pipe. The base should be 8 in. 
in diameter to fit detachably over the 
stove burner. At the ends insert a 
garden-hose connection and solder in 
tightly. Connect the coil to the sink 
faucet with a piece of garden hose of 
the right length having the usual con- 
nections at each end. Use a similar 
piece of hose to connect the top of the 
coil with the bath tub. An elficicnt and 
continuous flow of hot bath water may 
be secured with this coil. 

A piece of galvanized iron is shaped 
as shown in Fig. 2 and set over the 
coil to utilize all the heat and confine 
the gas flame within the coil. Slip 
hose connections would answer as well 
as metal connections, if a close fit is 



TO BATHTUB 





TO SINK 
FAUCET 



Fig. I Fic.2 
Copper Coil and Iron Cover 

secured. The water should be turned 
on before lighting the burner. A de- 
creased flow will give hotter water. — 
Contributed by Victor Labadie, Dallas, 
Texas. 



Lighting Interior of Refrigerator 

The place for the refrigerator in my 
home does not permit enough light to 
enter when the door is opened to 
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Location of Lamp 

plainly see the articles within. This 
made it necessar)'- to have a light of 
some kind, and I rigged up a very 
practical little device to light the in- 
terior when the door is opened. The 
lamp is a miniature, flashlight-type 
globe set in a miniature socket, fast- 
ened with screws on the wall inside 
of the refrigerator, where it will not 
be in the way. 

The switch is an ordinary one-pole 
type, which is fastened to the re- 
frigerator just inside the door with 
the handle projecting so that it will be 
pushed open by the shoulder on the 
door when this is closed. This prevents 
leaving the lamp burning thoughtlessly. 
The wires are carried through the wall 
or floor and connected to a battery of 
two dry cells beneath the refrigerator. 
— Contributed by Clarence G. Myers, 
Waterloo, Iowa. 



G Filing babbitt is made easy by using 
a rod haA'ing a standard thread, newly 
cut. This will not fill up like an ordi- 
nar}^ file. 
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Painting the Inside of a Rain Pipe 

While painting^ the rain pipes on a 
house I thought of a way to paint the 
inside of the pipes. I procured a 
sponge large enough to fit the inside 
of the pipe and fastened a weighted 
cord to it. I then dropped the weight 
throtigh the pipe and forced the sponge 




Fig I 

Curtains Tied to the 



them in the holes. The cloth is shown 
at A in the sketch and one of the eye- 
lets at B. The cloth is kept taut by 
the thumbscrew in the same way as 
drawing up the hacksaw blade. Strips 
of emery cloth in the various grades 
can be prepared and kept ready for 
use in the frame. — Contributed by 
Oscar Carlson, Tacoma, Wash. 




rio.2 

End of the Shade 



a few inches into the pipe, making a 
cavity large enough to hold paint. Fill 
the cavity with paint and pull the 
sponge by the cord slowly through the 
pipe. Place an old pail at the bottom 
to catch the surplus paint. This 
method will apply a coat of paint to 
the inside of the pipe that will pre- 
serve the metal as well as if painted 
with a brush. — Contributed by Ed. 
Borchik, Cleveland, O. 



Emery Cloth Used in a Hacksaw 
Frame 

The illustration shows an emery- 
cloth holder for polishing small places 
or round edges. It consists of a hack- 




Emery Cloth in Frame 



saw frame and emery cloth. The cloth 
is cut in. wide and the length of the 
saw blade. Punch a hole in the cloth 
y-2 in. from each end. Procure some 
eyelets from a shoe store and rivet 



Lace Curtains Drawn Back with the 

Shad 

An easy and convenient way of draw- 
ing back lace curtains is to attach 
them to the window shade as shown in 
the sketch. On bright days sufficient 
light will enter the room for reading 
when the shade is within 18 in. of being 
closed as shown in Fig. 1. On dark 
days, even with the shade to the top of 
the sash, I find the light insufficient, 
unless the lace curtains are drawn 
back, also. I accomplish the whole 
process by just raising the shade. 

Attach a small screweye to the end 
of the bottom slat. Connect it with 
some part of the lace curtain with a 
cord in such a way that it will allow 
the shade to be closed entirely, and 
when raising the shade higher than 
shown in Fig. 1 it will draw the cur- 
tains back as though they were draped, 
as shown in Fig. 2. A bow of ribbon, 
artificial flowers or any other suitable 
(ornament, may be placed where the 
cord is attached to the curtain. — Con- 
tributed by M. O. Henning, Swiss- 
vale, Pa. 
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Marking Divisions on Circumferences 
of Shafts 

A method of findinj^ certain equal 
divisions on the circumferences of 
shafts, body bands of ^as and electric 
fixtures or on any cylindrical surface 
Avhere dividers are not at hand or can- 
not easily be used, is shown in th,e 
sketch. 

Cut a piece of paper about in. in 
width, or smaller if necessary, and a 
little longer than the length of surface 
to be divided. Put the paper around 
the cylinder and cut it so that the ends 
just meet when the paper is pulled 
snugly to the surface, then fold and 
cut for the various divisions as follows : 

To find the point diametrically oppo- 
site, fold as in Fig. 1 and cut notches 




FiG.5 

Strips of Paper Folded 



out at the ends, then place the paper 
on the cylinder and mark the division 
in line with the fold or break on the 
surface through the holes. For three 
divisions fold the paper as shown in 
Fig. 2, and for four divisions, fold as 
shown in Fig. 1 and then double. For 
five divisions, fold as shown in Fig. 3 
by lapping the end over two-thirds the 
way, then folding the single end back 
over the double part. Fig. 4, then 
doubling in the center. Fig. 5. With 
a little practice one can make these 
papers quite perfect with almost any 
number of divisions. — Contributed by 
G. T. Nelson, St. Paul, ]\Iinn. 



Curtain Ventilator for a Van 

When passing a large van one day 
I saw it was fitted with a clever cur- 
tain ventilator, evidently homemade, 
that could be raised and lowered at 
will from the side of the wagon. The 
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usual curtain on the back end extended 
to within 6 or 8 in. of the top. Above 
this was hung a small independent 




Fio.l Fift.2 

Ventilator on Van 



curtain having an iron rod fitted in the 
hem so as to cause it to hang without 
flapping, and also to make it drop when 
the elevating cord is released. The 
cord is run through screweyes turned 
into the side of the van, as shown in 
Fig. 1. The curtain is shown drawn 
up in Fig. 2. — Contributed by Jas. M. 
Kane, Doylestown, Pa. 



How to Cut a Cone-Shaped Kettle 
Cover 

Cut the metal 1 in. larger in diameter 
than the hoop after the edge is turned. 
Mark a line starting 1 in. from the 
center and extend it to the edge. Mark 
two other lines starting from the same 
point and extending each to a point 
1 in. on each side of the center line 
as shown in the sketch. Cut out the 
gore and turn the edge tapering from 




Size of Gore to be Cut 



the circumference to the center on a 
hatchet stake. No edges are to be 
allowed. — Contributed by S. C. Ship- 
man, Steubenville, O. 
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PIPE 





Removing Obstruction in a 
Well Casing 

When putting down or driving the 
ordinary tubular wells it often hap- 
pens that the pipe must pass through 
a stratum of soft sticky soil or clay. 

The strainer or 
point on the 
bottom end of 
the pipe will 
become com- 
pletely sealed 
up, thereby pre- 
venting the en- 
trance of the 
water into the 
pipe, which 
naturally pre- 
vents the pump 
from raising the 
water. 

Ordinarily it is the custom to pull 
out the pipe and clean the strainer to 
remedy the trouble, but having had 
trouble of this kind recently, it oc- 
curred to me that the obstruction 
might be removed without withdraw- 
ing the pipe. 

When I found that the point was 
sealed, I procured a round piece of 
w^ood that would fit the inside of the 
pipe snugly, the wood being about 1 
ft. in length. The pipe was filled with 
water to the point shown by the 
dotted line in the sketch, then the 
wood plunger w^as placed on top of the 
water and struck a sharp blow with a 
hammer. The obstruction was com- 
pletely removed. The wood must be 
held or else the suction of the water 
will draw it into the pipe. — Contrib- 
uted by E. S. Sheperd, Wichita, Kans. 



Producing Marble Effects with Paint 

Prepare the colors to be shown in 
the marble, using varnish for the ve- 
hicle and japan colors, reduced in tur- 
pentine, making glaze colors or varnish 
stains. Put in the ground color with 
lead and turpentine and allow it to dry, 
then apply different glaze colors so as 
to give a mottled, variegated effect. 



No care need to be taken for this part 
of the work, as the crudest efforts give 
the best results. 

Dissolve a lump of potash the size 
of a pea in 1 oz. of kerosene, and while 
the glaze coat is fresh, dash small 
drops of this on the painted surface. 
This will separate the colors and blend 
them into very pretty marble effects. 

By the exercise of a little taste and 
ingenuit}^ surprising effects can be ob- 
tained. If spar varnish is used, it can 
be rubbed down and a coat of clear 
spar put on as a protector. 

I have in my yard a pair of large 
garden urns made of plaster-of-paris 
marbleized to a malachite green, and 
these have stood the weather for four 
years. — Contributed by Wm. G. Brown- 
ing, Los Angeles, Cal. 



Clothesline Holder 

The holder consists of a stationary 
piece, C, fastened to the post, on which 

the piece A is 
pivoted on the 
screw D, the 
piece A having 
a block B 
fastened to its 
edge as shown. 
The clothesline 
E is passed over the b^ock B and drawn 
as taut as necessary, then it is gripped 
between the block B and the pointed 
end of C. — Contributed by H. Frisch, 
St. Louis, Mo. 




Substitute for an Expansion Bolt 

A very effective, simple and cheap 
method of fastening anything on brick 
walls where expansion bolts are not at 
hand is as fol- 
lows : Take a 
common nut, 
% in. square, 
and cut it al- 
most through 
with a hacksaw 
as shown at A. 
The size of the nut is governed by the 
thickness of the joint between the 
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bricks or the size of the hole made in 
the wall. The size of the hole in the 

nut should be about the same diameter 
as the wood screw at a point about ^ 
in. from the end. 

After making a hole in the mortar 
between the bricks, the prepared nut 
is inserted and the screw driven into 
it. The screw will spread the i)arts of 
the nut and firmly hold it between the 
bricks. Ue sure to have the cut in tlic 
nut parallel with the two bricks be- 
tween which it is wedged. — Contrib- 
uted l)\ Gilbert A. Wehr, Baltimore, 
Maryland. 



Removing a Stuck Ax 

An easy way to remove an ax stuck 
in a log is to use the metliod shown in 
the sketch. A small chip is placed 
under the cutting edge of the ax on 
the handle end and a pressure on the 




Ajc in the Wood 



handle will easily withdraw the blade. 
When the ax is stuck so that the entire 
edge is in the wood, raise the handle 

until a part of the edge is out above 
the surface. — Contributed by 'Fremont 
Leland, Chester, Conn. 



Sink-Drain Strainer 
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shape shown in the last sketch. The 
diameter of A and D should be a trifle 
less than the inside diameter of the 
drain opening. 




Parts of Strainer 



Set the strainer in the opening of the 
drain and it will keep out all dirt that 
is apt to stop in the pipe. The wire 
screen can be easily replaced if it be- 
comes worn. — Contributed by Maurice 
Baudier, New Orleans, La. 



Stretcher for Covers 

The ordinary way of stretching a 
piece of leather, canvas or other like 
covering is to pull the edges with the 

fingers. This will make an uneven 
surface, as the material cannot be 
drawn very tightly or at every part of 
the edge. The tool described herewith 
will be found quite useful for the home 
or shop. Tt is made of a pair of long- 
nosed pliers provided with a pair of 
notched clamps which are fastened 
with machine screws. In using the 
tool the edge of the cover is gripped 
between the clamps and then tightly 



Dath, sink and other drain pipes clog 
easily where the opening is left en- 
tirely open. A little device can be 
made at home to keep the drain pipes 
clean, and its cost will be practically 
nothing. 

The illustration A shows a piece cut 
from tin having four projections B 
and an opening C. Another piece is 
cut as shown at D with projections F 
and an opening £ the same size as the 
one at C. A small piece of screen is 
placed over the opening E and the pro- 
jections B bent over the edge as in G. 
The long projections F are bent in the 




Notched Clamps in Pliers 



drawn and held while tacking the 
cover. — Contributed by Wm. Grot- 
zinger, Baltimore, Md. 



([Approximately every 3 ft. of eleva- 
tion is equal to 1 lb. pressure per 
square inch of water in pipes. 
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Splicing Rope Drives 

By W. B. HOSFORD 



Many interesting experiments in 
rope splicing have been made in an 
effort to obtain a splice that will fill 
the bill in every particular in connec- 
tion with the American system of rope 
driving. A long rope splice that has 
so far given the best of results is shown 
in the sketches. These show each suc- 
cessive operation in splicing a 1%-in. 
four-strand rope. 

After the rope has been tied and un- 
raveled, measure back from the end of 
the rope the necessary distance, about 
7 ft. for IV^-in. rope, and tie securely 
with a piece of twine, as shown in 
Fig. 1. A good rule for all sizes of 
rope is to measure back 60 diameters 
of the rope to be spliced and tie it, then 
unlay the strands of each end back to 
the twine tie. Cut the core close to 
the end of the solid rope and place the 
ends together and join each pair of 
strands as shown in Fig. 2. 

Take one pair of strands and unlay 
one and lay in the other until the length 
is in place, allowing sufficient end to 
do the tucking as shown in Fig. 3. 
Treat the other pairs in the same man- 
ner, so as to leave the three spaces 
between strands the same distance 
apart, as shown in Fig. 4. Each pair 
of strands are unlaid two full turns 
back from the point of meeting, as 
shown by the half strands 3 and 4 in 
Fig. 5. Each strand is now divided 
equally, one-half of each strand is laid 
forward to the center of the space be- 
tween the two dropped half strands 
and tied in a simple knot, so as to have 
the threads running in the same direc- 
tion as they are running in the rope. 
These are shown at A in Fig. 6, after 
the tie is made. The rope is now held 
and opened with a marlin spike as 
shown in Fig. 8. 

Take strand 3 (Fig. 7) and lay it 
around until it meets half strand 4. 
Untwist the threads in the loop as 

shown and draw them in until the 
threads run in the same direction as 
they do in the body of the rope. Re- 



peat the same operation in the opposite 
direction using half strand 4 to meet 
half strand 3. The end is ready to tuck 
at this point. Treat all strands where 

they meet, in the same manner. 

The operation o'f tucking is shown in 
Figs. 8, 9 and 10. Cut half strand 3, 
Fig. 8, for convenience, and take out 
one thread, and one thread out of strand 
4, or the tucking strand, insert the 
marlin spike so as to open the strand, 
holding the rope as shown. Pull the 
remaining threads of half strand 3 out 
from under strand, making room for 
4. Draw half strand 4 over and under, 
taking the twist out of the threads, 
as shown in Fig. 9, pull down firmly 
in the direction the strands run in the 
main body of the rope. Continue to re- 
peat this operation, dropping a thread 
out of each half strand until all the 
threads are dropped. Treat all strands 
alike and the rope will have the appear- 
ance shown in Fig. 10. Cut the threads 
off close to the body of the rope and it 
will have the appearance shown in 
Fig. 11. 

In splicing a three-strand rope, the 
operation of measuring back, tying, 
unraveling and butting together is the 
same as in a four-strand rope. There is 
one pair* of strands less and one pair 
of strands is laid out in each direction, 
leaving a tucking end and one pair of 
strands remain in the center. Every 
other operation is the same as for a 
four-strand rope. 



Grinding a Twist Drill 

When drilling, either grind the cut- 
ting edge of the drill to the center of 

the supporting rib, or first use another 
drill which is not less in size than the 
center rib, as on a 1-in. drill there is 
about % in. of stock in the center with- 
out any cutting edge. If the cutting 
edge is not carried to the center of the 

rib or no small drill used in advance, 
there is a great waste of power and 
labor. 
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Protecting a Wood Partition Around 
a Stovepipe 

The sketch shows a very satisfac- 
tory method of protecting a thin board 
partition through which a stovepipe is 
passed. A square, 14 in. each way, is 




li h li IT 

Asbestos PlUine 



marked on the wall where the pipe is 
to pass through and the wallpaper cut 
with a sharp knife in such a way that 
it will turn back and expose the 
boards. Bore sufficient holes on the 
lines of the square to enable one to cut 
it out with a keyhole saw or ordinary 
handsaw. 

Place a piece of asbestos board that 
is about Vs in. thick in the space where 
the boards were removed. The as- 
bestos can be obtained at any hardware 
store. Fasten the board on all sides 
with eight small pine strips, each about 
% in. thick and of a length to make a 
neat double frame which can be held 
secure by a few nails or screws. Turn 
the wallpaper back and paste in place, 
or put on new paper around the frame, 
if the old paper has been damaged. Cut 
a round hole, a little larger than the 
stovepipe, in the asbestos before fast- 
ening it in the partition. 

Procure a couple of tin stovepipe 
collars and lay them down together 
evenly and punch four or more small 
holes in their rims. Fasten the collars, 
one on each side of the asbestos board, 
over the hole with roundhead stove 
bolts. The stovepipe joint is run 



through the collars. This will make 
an arrangement that will be a safe one, 
and, if well done, a neat appearing job 
in a situation where it would be im- 
possible to use a chimney ring. — Con- 
tributed by J. G. Allshouse, Avon- 
more, Pa. 



Pressure-Gaugc Tester 

Every engineer, stationary or marine, 
can easily make the pressure-gauge 
tester shown in the sketch. The cost 

for the material will be small, and, 
although not so elaborate as the fac- 
tory-made article, it will give first-class 
results. 

The main body A is a piece of brass 
tubing, 12 in. long and V/2 in. in diam- 
eter. Two holes are drilled on one 
side, one at each end, and fitted with 
two i/4-in. pipe couplings, DD, which 
are soldered in place. Another brass 
tube B, 12 in. long and 1 in. in diam- 
eter, having a hole in it at C, is fastened 
with the tube A on a solid disk, I. 
A li/2-in. washer, F, with a hole the 
same size as the inside tube is soldered 
on the other end of the tubes. The 
hole in the washer is threaded to re- 
ceive the bushing G, which has a bolt 
with a long thread to fit its internal 
threads. An iron washer and a good 
cup leather is attached to the end of 
the rod at E. 

Fill the tubes with water and place 
a test gauge on one of the openings 
D and a gauge to be tested on the 
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Details of the Tester 



Other opening D. Before filling with 
water, the piston E should be at the 
washer end F. Turn the rod to make 
a pressure on the water. The number 



Copyrighted material 



POPULAR MECHANICS 



591 



of pounds pressure can be raised as 
desired. 

In Fig. 2 is shown a single tube 
tester wliich is very simple. Its con- 
struction can be understood by the 
sketch. As high as 300 lb. pressure 
can be obtained with a few turns of 
the rod. — Contributed by Jas. E. Xoble, 
Toronto, Can. 



Ink Well for a Lettering Pen 

The sketch shows an ordinary draw- 
ing-ink bottle tilled with cement up to 
the neck, leaving a very small space 
at the top for ink. The advantage of 

this well, which 
is for use with 
the lettering 
pen, is that the 
pen need be 
only dipped in 
the ink a short 
distance, avoid- 
ing the smear- 
ing of ink on 
the pen holder, 
as is usually the 
case. The ce- 
ment filling makes a lieavv i)aper 
weight of the bottle, which will not 
easily tip over. The stopper should be 
cut as short as practicable so that it 
will not limit the ink space. \\'hile 
the capacity is small, it is sufficient for 
ordinary work, as the lettering does 
not require much ink. — Contributed by 
J. J. O'Brien, Buffalo. X. Y. 




Drain Board for a Sink 

The simple drain board shown in the 
sketch is a great kitchen help. It con- 
sists of two frames of pine strips each 
1 ft. wide and just long enough to tit 
across the sink. Nail the cross strips 
far enough apart to allow a plate to 
stand upright. Reverse the frames so 
that the strips in one frame will be at 
right angles to those in the other. 
]\Iake four uprights about 2 in. high 
to support the corners and keep the 
two frames apart. In washing dishes 
place them on this drainer and pour 
boiling water over them. No other 




Plates between Slats 



drying is necessary-. The end of the 
board nearest the wall may be hinged 
and when not in use it is hooked up 
out of the way. 



Ladder Props 

It is often necessary for the owner 
of a house or garden to do some work 
that requires a ladder. Most ladders 
are heavy and hard to handle. The 
illustration shows a light ladder that 
can be placed anywhere alone or 
against uneven surfaces. The two 
props, which extend to the ground, are 
detachable and can be set up at any 
angle. The hooks are easily made by 
any blacksmith and riveted to the poles. 
They are set under any rung and, when 
climbing the ladder, it will stay where 
it is placed. The climber need not 
fear falling headlong, even though he 
may stand on the top rung. When 





Props on the Ladder 



gathering fruit, this ladder can be set 
against any limb without danger of 
breaking the branches. — Contributed 
b}^ Lou Kostelak, Stamford, Conn. 
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Stand for Holding Coiled Wire 

A stand for holding coiled wire in 
various sizes is shown in the. sketch. 
The stand is suitable for the shop or 



SHEET JROM 




Detail of Stand 

salesroom. Such a stand will hold a 
coil of wire and keep it from becoming 
tangled as the wire is used or sold. — 
Conti i])uted by Peter J. Theisen, Den- 
ver, Colo. 



How to Prevent Motorcycle Belts from 
Slipping 

Having had considerable trouble 
with flat 1)elts slii)ping on motorcycle 
engine pulleys owing to dust and dry 
surfaces, and after trying various kinds 
of dressing and building up the metal 
surface with friction tape, leather, 
rubber, etc., to increase the friction, I 
used the following method with better 
results : A strip of canvas was cut to 
fit in between the flanges of the driv- 
ing pulley, thoroughly soaked in good 
glue, and wound tightly on the pulley 
surface until it consisted of six layers. 
After this dried, it gave excellent 
results. The band wears well and in- 
creases the friction between the sur- 
faces, and it also allows the driving 
belt to run with less tension. — Con- 
tributed by Geo. Forest, Crystal Lake, 
Illinois. 



Test of Humidity in Living Rooms 

The French Journal de la Sant 
(Sanitation or Health Journal) gives 
the following simple test for determin- 
ing whether or not the humidity of a 
building unfits it for habitation. Place 
a known quantity, say 2 or 3 lb., of 
newly slaked lime in the suspected 
apartment, closing the doors and win- 
dows hermetically as in disinfecting it, 
and after 24 hours weigh the lime 
again. If it has increased in weight 
one per cent or more, the apartment 
should be pronounced insanitary. 



An Adjustable Garden Marker 

The adjustaljle marker is made on 
the same principle as the ordinary 
garden rake or marker with the ex- 
ception of the teeth, which can be set 
at any distance apart (Fig. 1). The 
part holding the teeth consists of two 
strips of wood, 3 ft, long, in. wide, 
and % in. thick, fastened at the ends 
so that they will have a space between 
them for bolts. The teeth or markers 
are fastened witli '^s-in. bolts having 
washers and thumbnuts. These are 
shown in Fig, 2. The opposite side of 
the strips with the bolt heads is shown 
in .Fig. 3, The teeth can be set from 
^4 in. to 3 ft, apart. The teeth are 
shown set 4^/^ in, apart at A and 2^ 
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Sliding Marker* 



in. at B. The markers not in use can 

be raised up so the points will be on 
a level with the lower edges of the 
bottom strip, — Contributed by E. R. 
Zehner, Easton, Pa. 
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Lathe Parallels 

For boring, facing and special lathe 
work, a pair of parallels such as shown 

in the sketch is quite useful. Reference 
to the sketch shows that the parallels 
are provided at each end with a foot 
throui^h which bolts arc passed to se- 
cure them to the lathe carriage. A T- 
slot is cut in the top to provide a way 
for clamping the work to the parallels 
quickly and securely. If both parallel 
castiiiia^s are planed up alike, work set 
on them which must be bored parallel 
to a given face is directly in line with 
the cut of a lathe. 

\Mien a larL;e number of pieces of the 
same kind are to he machined, it will 
pay to make a special plate to tit them 
and bolt it to the lathe parallels. Cylin- 
ders, bearings and work too large to 



wanted when open. Fasten two blocks 
with screws, one on each door as 
shown, and attach a support to each 
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Parallels on Lathe Carriage 
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Folding Support 

block with a tee hinge. The folding 

bracket R is easil3' made of a piece of 
hoop iron. The support will lay flat 
on the door when it is closed but will 
open up to the rij^ht position for a 
support as soon as the door is opened. 
— Contrilnited by W. A. Proctor, Clef- 
tondale, Mass. 



swing on a faceplate may be bured and 
faced with this aid. — Contributed by 
Donald A. Hampson, Middletown, 
New York. 



Keeping Vermin out of Beehives 

Mice and ants can be kept from en- 
tering beehives by setting the hives on 
the bottoms of inverted quart bottles 
whose necks are set in the ground. 
Be sure to keep the grass or weeds 
cut close to the ground about each 
hive. — Contributed by Paul Wood- 
ward, Rodney, Iowa. 



Hinge Stop on a Gate 

An ordinary gate or barndoor can be 
kept partly open or held in any position 

against a wind or draft by the use of 
a stop as shown in the sketch. The 
stop is made from an ordinary hinge 
which has only one wing fastened to 
the lower part of the door or gate. The 
loose wing catches on the floor, ground 



Cellar-Door Support 

The illustration shows a self-opening 

and self-closing support for a cellar 
door. One-half of the door is shown 
opened and resting on the support A. 
The other one-half shows the support 
fastened in place. It is very simple to 
make and attach. 

Use a strip of wood for the support, 
% by 2 in., with the required length 
to allow the door to rest at the height 




Hinse Fastened to a Gate 



or cement walk. When not in use it 
is turned up against the gate. — Con- 
tributed by W. E. Qeveland, Chicago. 



GAfter cutting a taper on a lathe, do 
not forget to reset the tail stock. 
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Fireproof Chimney for Frame Houses 

In a mining camp where many fires 
were caused by defective chimneys the 
one described herewith was adopted as 

the best and 
safest kind for 
a frame house. 
It finally be- 
came compul- 
sory to have 
every frame 
house equipped 
with this chim- 
ney. This style 
of chimney is 
inexpensive and 
the parts can be 
purchased i n 
almost any 
little country place. 

A bracket is made and fastened to 
the outside of the wall on which a tee 
joint of terra-cotta sewer pipe is set 
and a bottom of cement put in on the 
boards. The tee opening extends 
throiioh the wall and is used for the 
stovepipe opening-. The chimney is 
then built up as high as desired with 
sewer pipe, the joints being well ce- 
mented. — Contributed by W. A. Lane, 
El Paso, Texas. 




Testing Lubricating Oils 

Place one drop of each oil to ' be 
tested on a piece of glass so that the 

drops will be in a line at one end. 
The glass should be about 30 in. long 
with a width sufficient to hold the num- 
ber of drops without their mixing. 
Raise the end on which the drops were 
placed, about G or 8 in., to form an in- 
clined plane. The oil wall run down 
this plane. An oil having a light body 
runs and dries quickly, but an oil that 
has both a body and a free flow will 
be readily detected by this test. An 
oil may have a good body and yet may 
have a tendency to gum badly, which 
quality will also be detected on the 
glass. The oils should be protected 
from dust while these tests are being 
made. 



Furniture Polish 

The following formula makes an ex- 
cellent creamy furniture polish: 

Animal oil soap 1 oz. 

Solution of potassium hydroxide 5 oz. 

Beeswax 1 lb. 

Oil of turpentine 3 pt. 

Water enonsrh to make 5 pt. 

Dissolve the soap in the lye with the 
aid of heat; add this solution all at 

once to the warm solution of wax in 
the oil, says the Druggists' Circular. 
Pieat the mixture until a smooth cream 
is formed, and gradually beat in the 
water until the whole is completely 
emulsified. 



Fastening Hammer Handles 

The illustration show^s a method used 
by a correspondent of American Black- 

, smith to keep 

hammers from 
coming loose 
on handles. The 
hammer is first 
set on the han- 
dle and then it 
wedged as 
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tightly as pos- 
sible. Two iV" 
in. holes are 
.drilled in the 
end of the wood and two large wood 
screws driven into the Indies. The 
screws never come out and the ham- 
mer head does not come loose. 



Electric Welding of Metal Saws 

The installation of a cold-metal saw 
in a factory called for an operator, and 
the man selected was unskilled in the 
use of the ma- 
chine. The 
saws used were 
l^ in. thick and 
3 ft. in diam- 
eter. Three of 
the saws were 
broken by the 
workman. One 
of the saws had 

a crack 4^ in. in length from the cir- 
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cumference. This was placed on an 
electric welding^ machine and a piece 
about the size of a silver quarter broken 
from a iV-in. thick metal saw placed 
on each side of the crack. These welds 
were made about 1 in. apart. The cur- 
rent was used on the fourth power. 
The surplus metal was chipped off and 
the surface ground. 

Another saw had six cracks all run- 
nino- toward the center from the out- 
side. They were all treated in the same 
manner. This method was used after 
an unsuccessful attempt to join the 
break by brazinf^. — Contributed by 
John B. Roberts, Pittsburg, Pa. 



Adjustable Mirror 

A flat piece of iron, A, Fig. 1, 6 ft. 
long, ^ in. thick and 1 in. wide, is 
attached to the wall or window casing 
with a screw. The mirror B is attached 
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Mirror Slides on Bar 
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to the iron bar by a clasp on the back 
as shown in Fig. 2. The object of 
such a device is to adjust the mirror 
to accommodate different heights. 
This device will be found quite con- 
venient where there are small children. 
— Contributed by Milton O. Freeman, 
Ghent, O. 



Cementing Brass to Class 

An elastic cement for holding brass 
to glass can be made by mixing to- 
gether with a gentle heat 5 oz. of rosin 
and 1 oz. of beeswax, then stirring in 
1 oz. of dry Venetian red slowly, after 
which take from the fire and let cool. 
This is used as a cement. 



CStains on gold and silver can be re- 
moved by immersing in a solution of 
cyanide of potassium, oz., rain wa- 
ter, 1 pt., and brushing off with pre- 
pared chalk. 



Vise for a Drill Press 

When a number of bars of a uniform 
size are to be drilled, the vise shown 
in the sketch is a great time saver, as 




Quick Acting Vise 

one movement of the lever D tightens 
or releases instantly after setting the 
jaws B and C to the right size by the 
screws E which turn in the piece A. 
The pieces A, B and C should be 8 in. 
long and iVli i»- square. The pieces B 
and C are fitted with steel jaws F. The 
piece A is riveted to the base plate H. 
The ends of the screws E have grooves 
turned in them to admit a part of the 
rivet I so that the jaw B may be moved 
either way with the screw. The clamp 
K is attached to H so that the whole 
device can be quickly fastened to the 
drill table. — Contributed by J. W. 
Vener, Boston, Mass. 



Revolving Drawing Board 

In lettering certain kinds of work on 
an ordinary drawing board the drafts- 
man must move around the board to 
do credit to his work. He either walks 
around the board or moves it to get 
at the work. If the drawing board is 
attached to a revolving stool, as shown 
in the sketch, the board can be turned 



Drawing Board on Revolving Stool 

to any angle desired, and also elevated 
or lowered to a convenient height. — 
Contributed, by F. E. Robertson, Col- 
lege Station, Texas. 
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Chisel for Cutting Mortises in 
Cabinet Drawers 

When fitting- locks in drawers on 
cabinet work, it is necessary to cut a 
mortise in the rail above the drawer 
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Special Mortise Chisel 



end to receive the bolt of the lock. 
If the drawer is not a very deep one, 
the work becomes difficult, as the 
space between the rails is too small to 
work an ordinar}' wood chisel. The 
sketch shows the dimensions and shape 
of a tool that will do the work. It is 
made of tool steel and sharpened like a 
chisel. — Contributed by F. O. Ander- 
sen, San Francisco, Cal. 



Making Brass Letters in Steel 

The letters, name or numbers are cut 
in the steel surface with acid or steel 
letter punches and the indentation filled 
with brass. This is accomplished by 
heating the prepared steel red-hot in a 
brazing furnace, forge or kitchen range, 
and flowing spelter in the indentations. 
Use borax as a flux and a piece of brass 
wire for the spelter. The wire can be 
handled much easier than the regular 
brazing spelter. Be sure to braze a 
good thick coat of brass on the lettered 
surface. After cooling, the surplus 
brass is filed away from the top of the 
article and the steel surface polished. 
The indentations will be filled with 
brass. 

Tools may be marked in this man- 
ner. If used for paper weights, the 
steel surfaces must be lacquered after 
polishing to keep them from tarnish- 
ing. — Contributed by D. O. C. Kersten, 
Detroit, Mich. 



Automobile Cooling Alcohol Mixtures 
Kept at Proper Strength 

According to law, denatured al- 
cohol is the "grain alcohol of com- 
merce rendered unfit for beverages." 
The freezing point of this alcohol is 
about IGO deg. F., says the Automo- 
bile. When added to water in various 
proportions, it lowers the freezing 
point of the water. An approximation 
of the freezing points of various pro- 
portions of water and denatured alco- 
hol is given in the following table: 

Proportion of Proportion of de- Freezing point 

water in natured alcohol in deg. Fahr. 

gallons in quarts 

1 1 10 

1 1.5 5 

1 2.5 —20 

1 4—35 

In order to maintain the solution at 
proper strength, it may be necessary 
from time to time to add one or other 
of the constituents to keep the proper 
proportions. If it is safe to employ a 
mixture holding 2.5 quarts of dena- 
tured alcohol to the gallon of water, 
it is advisable to maintain this propor- 
tion. 

A very simple way of observing the 
relation of alcohol to water is to mix, 
say, 2^2 qt. of denatured alcohol with 
one gallon of 
water and 
then by 
means of a 
weighted 
float with a 
stem on it 
find out how 
low the float 
sinks in the 
solution and 
mark this 
point on the 
stem as 
shown at C. 
With a good- 
sized cork, 
B, a long 
slender stick 
of wood and 

a washer. A, it would be possible to 
make a measuring instrument in five 
minutes that will serve every purpose. 
Calibrate the instrument by finding 
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out how low it will sink into the solu- 
tion, and mark the place. After this, 
all that has to be done is to draw off 
some of the solution from the radiator 
in a bucket and drop the instrument 
into the liquid, noting how low it will 
sink. If it does not sink down to the 
mark, add alcohol until it will ; if it 
sinks below the mark, add water to 
float it up to the same. 



Removing a Milling-Machine Arbor 

The arbor of a small milling- machine 
had become so firmly lodged in the 
taper hole that it was impossible to 
drive out with a hammer from the back, 
so I had to use some other method to 
loosen the shank. I stripped the arbor 
of all its bushings and put on a cutter, 




Drawing Arbor with a Nut 



A, then placed two pieces of steel, B. 
of equal length, between the cutter and 
the end of the spindle, one on each side 
of the arbor C. The pieces of steel 
were long enough to hold the cutter 
some distance from the shoulder of the 
arbor. The arbor was filled to the 
end with bushings, D, and the nut, E, 
screwed on them. The pressure re- 
moved the arbor with ease. Be careful 
to use a cutter heavy enough to stand 
the pressure. — Contributed by C. H. 
Rauschenberg, Greenville, Pa. 



How to Bend Tubing or Pipe 

Heat the piece where the bend is to 
be made to a good red heat, then put 
it in a vise or other convenient place 
and bend while a stream of water is 
turned on the inside of the bend. Pipe 
can be bent in almost any angle in this 
manner without kinking or breaking. — 
Contributed by Irl R. Hicks, Halls- 
ville, Mo. 



Scale on a Monkey Wrench 

A scale stamped on the side of a 
wrench provides a means for setting 
the jaws so they will slip on a square 
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Nut Sizes on Wrench 

or hexagon nut without fitting it to the 
facets. This makes it quite handy for 
turning nuts in dark and unhandy 
places. The scale may be marked after 
setting the jaws on standard square 
and hexagon nuts of the different sizes. 
The fractions designate the size of the 
bolt in fractional parts of an inch. — 
Contributed by Cecil Richards, Wheel- 
ing, \\\ Ya. 



A Sprinkler Bottle Stopper 

A sprinkling stopper to fit any size 
bottle can be made by cutting four long 
notches in a cork as shown in the 
sketch. Force this notched cork well 
down in the neck of the bottle after 
first turning in a small corkscrew so 
that it can be easily withdrawn when 
the bottle is to be refilled. Cut a notch 





r NOTCH 



SPRINKLER 



BOTTLE 

Notches in a Cork 

in another cork so as to allow it to fit 
over the corkscrew. This last cork 
is to close the bottle when it is not in 
use. 



CDo not flood the bearings of a mag- 
neto with oil, a few drops once a 
month is sufficient. 
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A Pipe-Ripping Tool 

The sketch herewith illustrates a 
very handy tool for ripping wrought- 
iron pipe. It can be made by any black- 
smith at very little cost. 

This tool was originally intended for 




Details of Ripping Tool 



breakin^Q^ 3-in. wroiight-iron pipe which 
contained a cable. The old method of 
removing,- the cable was to saw a piece 
oft' the side of the pipe and slip the 
cable out. The ripping tool is held 
agfainst the open end of the pipe, which 
enters the opening in the jaws freely- 
A hard pull upward on the handle will 
tear a large piece free. One man can 
rip more pipe in a half hour with this 
simple tool than he could saw in a day. 
Such a tool is also of value to plumbers, 
steam fitters and electricians. — Con- 
tributed by G. M. Peterson, Buffalo, 
New York. 



Overhead Clothes Rack 

The accompanying- illustration shows 
an overhead rack that is designed to 
lift up out of the way articles placed 




Racic above One'a Head 



upon it to dry, thus economizing room 
and using wasted space. The rack can 
be placed over the range in a kitchen 



to receive the tea towels and dishcloths 
and as they are directly above the heat 
that rises from the stove, they will dry 

in a few minutes. 

The base A is 1 in. thick, 3 in. wide 
and 8 in. long, mortised 1^2 in. deep 
by T5 in- wide on each end. . The 
piece C is 1^/^ in. thick, 2 in. wide and 
8 in. long, mortised in the same man- 
ner as the base, with the addition of a 
central mortise, 3 in. long, l^ in. wide 
and 1% in. deep, to accommodate the 
end piece D. The two pieces B are V2 
in. thick, 1 in. wide and 30 in. long with 
a sV-iu. hole bored 1 in. from each end. 
The piece D is ^ in. thick by 3 in. 
wide at one end and ll^ in. at the 
other, and 36 in. long. 

To assemble and hang this rack, first 
screw the base to the wall at the de- 
sired place and about nV2 or 7 ft. from 
the floor. Fasten the pieces R into the 
mortises in A with a i\-in. by 3i/4-in. 
bolt in each. Insert the piece D into 
the central mortise of the piece C and 
nail on each side and back with small 
nails. Fasten the loose ends of the 
pieces B into the mortises in C with 
1%-in. by 1%-in. bolts and fasten a 
screweye in each of the pieces B, as 
shown in the sketch. One end of a 
spring taken from an old shade roller 
is attached to the upper screweye and 
the other end is fastened to a screweye 
turned into the ceiling, after first draw- 
ing the spring up with sufficient ten- 
sion to hold the rack at the desired 
place. A cord is attached to the lower 
screweye so that the rack may be 
pulled down to place the clothes on it 
for drying. 

If it is desired to hang the rack over 
the center of a stove or table, simply 
hinge the piece A to the wall with a 
small pair of butts, then as the rack is 
pulled down it can be swung around to 
the side of the stove or table and 
brouq-ht within easy reach. — Contri- 
buted by H. J. Tinsley, Lancaster, Ky. 



CAutomobile tires should be inspected 
after every long run and the cuts at- 
tended to immediately. 
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Fumigating School Books 

Many times children are found in 
school who are suffering from some 
contagious disease and who are not 
sick enough to stay at home. They are 
a source of danger as well as the books 
and other articles which have been 
used by them. I devised a way to 
fumigate these* articles whereby they 
can be disinfected at once and at very 
little cost. 

The device consists of a can — an 
empty carbide can is very good for 
this purpose — with a screw top and a 
place for a candle in the bottom. A 
carbide can is about ft. high and 
15 in. in diameter. The top of one of 
these cans can be screwed down tightly 
to keep in the gas. Formaldehyde 
candles are used for fumigating. The 
candles are set in a small tin about 
iV-i in. in diameter and in. in height. 
These can be obtained at a slight cost 
and each one is sufficient to fumigate 
1,000 cu. ft. 

A hole is cut in the bottom of the 
large can so that it will admit the upper 
part of the candle. The books are then 
placed in the can, which is raised off 
the floor enough to permit the lower 
part of the candle to touch the bottom 
of the fumigator. The top of the can 
is not put on until the gas begins to 
issue forth and it is then screwed down 
firmly. The candle is allowed to burn 
about one minute, or until the can is 
well filled with gas. The gas is allowed 
to act on the books and other articles 
for about T hours. This insures per- 
fect and complete fumigation. The 
odor of formaldeh\^de is sometimes un- 
pleasant, but this can be overcome by 
sprinkling household ammonia over the 
articles after they are removed. — Con- 
tributed by George Thomas Palmer, 
M. D., Springfield! 111. 



CA thick, soft painter's brush is bet- 
ter than waste for removing dust from 
an automobile engine. 



Door Lock for Travelers 

A very simple and effective lock for 
the inside of doors can be made of two 
pieces of sheet steel 
or galvanized iron 
cut in the shape 
shown in the sketch. 

The teeth are 



m. 



long. 
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about 

and the metal is bent 
at right angles on 
the dotted line. The 
oval hole is made 
large enough to ad- 
mit an ordinary lead 
pencil. The lock is 
applied by pushing the teeth of one 
piece into the door casing and the 
other directly opposite in the door. 
Close the door and put a pencil or nail 
through the holes and it will be impos- 
sible to open the door from the outside. 
— Contributed by A. Lester Shipton, 
W'atertown, Mass. 




CCalipering the front end of a hole 
does not show that it is bored straight. 



Planer Work in a Lathe 

Quite a variety of small machines 
were made in a shop equipped with a 
lathe, drill press and grindstone. The 
lathe, naturalh', did most all the work 

including some 
planer work. 
The sketch 
shows a box 
having cast 
edges to guide 
the cap. These were made in quan- 
tities. The portion marked A is the 
seat for the cap, which had to be 
machined flat. They were put in a 
four-jawed chuck in the lathe and faced 
out as far as the dotted line. This cut 
out more than three-quarters of the 
face and a boy chipped out the corners. 

Keyways, both internal and external, 
may be cut by mounting the work and 
hand-feeding the carriage. Fairly good 
flat surfaces can be produced by clamp- 
ing the work to the faceplate and hand- 
feeding the carriage, using the coarse 
feed screw each time to take a deeper 
cut. 
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Removing a Pin from Cast Iron 

My foreman told me more as a joke 
thaii otherwise to pull out a i/^-in. cold- 
rolled steel pin, 
A, which had 
been driven 1 
in. without lu- 
. brication into 
cast iron, B. 
Thinking I 
must do it, I 
tried to turn it 
with a pipe 
wrench and 
only succeeded 
in roughing the 
pin in the hole. 
I then used a 
method as fol- 
lows that re- 
moved the pin 
without much work. I cut a thread on 
the pin with a ^-in. die and then put 
a collar, C, on it and ran a nut, D, on 
the threads. A hard pull of a 12-in. 
wrench on the nut removed the pin. — 
Contributed by Roy E. Coram, No. 
Chelmsford, Mass. 
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Coloring Concrete 

The latest report of the National 
Association of Cement Users recom- 
mended only certain mineral pigments 
that should be used for obtaining 

tinted mortars for concrete or stucco 
surfaces. These pigments are given 
in the following list : 

Grey Lampblack, manganese dioxide • 

Slate Lampblack, m anganese dioxide 

Red Red iron oxide 

BriHfht Red English red oxide 

Brown Brown roasted iron oxide, brown ociier 

Yellow OchiT 

Blue Ultramarine 

Green Cturomium oxide, ultramarine i^reon 

Violet Violet oxide of iron 

The amount used should be small, 
owing to the danger of impairing the 
Strength of the resulting mortar. The 
limit should be 5 per cent by weight 
to that of the cement. E\ en this 
amount of certain colors which differ 
little from that of cement, such as vel- 
lows and reds, does not produce a 
marked change from that of neat ce- 



ment. Lampblack is best for darken- 
ing, and to lighten the color, use .lime. 

The coloring constituents can be used 
dry or in a paste, but it is most -con- 
venient for mixing to use the dry form, 
which should be thoroughly mixed 
with the dry mortar before adding 
water. 



Glass-Cleaning Solution 

Glass tumblers, tubing and fancy 
bottles are hard to clean by washing 
them in the ordinary way as the parts 
are hard to reach with the fingers or 
a brush. The following solution makes 
an excellent cleaner that will remove 
dirt and grease from crevices and sharp 
corners. To 9 parts of water add 1 
part of strong sulphuric acid. The 
acid should be added to the water 
slowly and not the Avater to the acid. 
Add as much bichromate of potash as 
the solution will dissolve. More 
bichromate of potash should be added 
as the precipitate is used in cleaning. 

The chemicals can be purchased 
cheaply from a local drug store, and 
made up and kept in large bottles. 
The solution can be used over and 
over again. If a large jar is filled with 
the solution, articles of glass can be 
dipped in it for a few minutes and 
then washed in clear w-ater. — Contri- 
buted by Loren Ward, Des Moines, 
Iowa. 



Kettle Cover Holder 

A cover if not hinged to the kettle 
will fall off when the kettle is tilted for 
pouring, and this 
is not only a 
source of annoy- 
ance every time 
any of the con- 
tents of the ket- 
tle is poured out, 
but often results 
in a bad scald or 

burned fingers. This annoyance can 
be prevented by making and attaching 
to the kettle top the little device 
shown in the sketch. It is made of 
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two strips of metal, one soldered to 

the kettle top and the other riveted to 
it. When the handle of the kettle is 
raised it forces the clip over the cover. 



Steady-Rest Jaws with Babbitt Ends 

In using the steady rest on lathe 
work, I have always had a lot of trouble 
with the jaws cutting into and marring 
the work, especially brass work, says a 
correspondent of American Machinist. 
I tried fiber, rawhide and other mate- 
rials with little or no success, as they 
all wear away in a very short time ; so, 
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Babbitt in End of Jaw 



finally, I tried drilling out the ends of 
the jaws and filling the hole with bab- 
bitt, as shown in the sketch. This 
method works to Derfection. 



Spark Gap for Testing 



An adjustable spark gap to be used 
in testing and timing automobile en- 
gines can be made as follows : Take 
a piece of fiber, % in. thick, l^ in. wide 
and 1% in. long. Bore a i%-in. hole 
near each end and lit with a bolt or 
connection taken from an old dry cell. 
Put the nuts on a piece of 18-gauge 
copper wire, about 1 in. long, and fas- 
ten them down. Attach a large ter- 




AdJuBtaUa Spark Qap 

minal on one end to slip on the spark 
plug, and fasten cable to the other end. 

The spark gap is adjusted by bending 
the ends of the wires closer or farther 
apart. — Contributed by C. R. Poole, 
Los Angeles, Cal. 



CWhile automobiling give the engine 
a rest by advancing the spark and 
nearly closing the throttle. It is not 
good practice to run on full throttle 
for long periods. 



Holder for Starting Screws 

The tool shown in the sketch is for 

holding screws when starting them in 
tapped holes. It consists of a wood 




8er«w in Holder 



handle having two pieces of clock- 
spring, }i in. wide, bent at the points, 
as shown, to spring into the slot of a 
screw. The manner of using the tool 
is obvious. — Contributed by Henry 
Hertiner, Amarillo, Texas. 



Fastening Stovepipe Joints 

While putting up a stovepipe re- 
cently I found that I did not have any 
place to fasten the guy wires. In their 
stead I used a 1-in. iron pipe, which 
I placed in the stovepipe, and fastened 
each joint with a rivet. A small piece 
of wire, wrapped a couple of turns 
around the iron pipe and run through 
holes in the stovepipe, will hold the 



Iron Pipe in Stovepipe 



parts together as well as the rivets. — 
Contributed by Victor Maene, Bustle- 
ton, Pa. 



Catch for a Small Door 

An easily made and very efi'ective 
catch to hold any small door, a& in a 
wash stand, sideboard, etc., is shown in 

the sketch. It is simply a small screw- 
eye and an upholstering staple attached 
as shown at A. The manner in which 
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Catch on Door 



they hold the door is shown at B. — 
Contributed by Jos. L. Schreick, Ports- 
mouth, O. 
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Holding Work on the Center of a 
Lathe 

All that is necessary to use is two 
fillister head screws, A A, with two 
coiled springs of even tension. File a 





Springs Hold Wprk on Center 

groove in each screw, as shown in the 
sketch, put one spring on each screw 
B of the small lathe dog, and when in 
position it can be readily hooked on 
the screws in the driving plate, thus 
holding the work back securely. — Con- 
tributed by Arthur W. Andrews, 
Brooklyn, N. Y. 



Coloring Brick 

Brick owes its color to the presence 
of iron in the clay from which it is 
formed. Usually 5 or 6 per cent of 
oxide of iron (ferric oxide) will give 
a deep red color to brick, a higher 
percentage giving a deeper color. The 
presence of carbonates of lime and of 
magnesium will modify the color. 



Sharpening a Nail Set 

A nail set will become worn in time 
so that the face will be flat as shown 
at A. This will allow it to slide off 
the head of the nail when it is struck 
wifh a hammer. If the edge is ham- 
mered down, it will form a concave 



End of Punch Hammered Over 



as shown at B. When hardened, it 
will work as well as a new one. — Con- 
tributed by Albert Hahn, Chicago. 



GAn ordinary curling iron makes a 
very good finger stretcher for kid 
gloves. 



Reflector lor an Automobile-Trouble 
Lamp 

A handy reflector for a trouble lamp 
for automobiles can be made by taking 
a funnel and putting it over a light 
bulb and fastening it with insulation 
tape to prevent a short circuit. We 
have used this reflector in the shop, 
and find it cheaper to go to the hard- 
ware store and buy a funnel than to 
buy a reflector at an automobile- 
supply house. — Contributed by Thos. 
J. Becker, Kansas City, Mo. 



Increasing Efficiency of a Coil 
Door-Spring 

The efliciency of an old-fashioned 
coil door-spring can be increased by 

applying two blocks of wood as shown 
in the sketch. The blocks are cut tri- 
angular-shaped. 
One is fastened 
to the door and 
the other to the 
casing. The 
spring is ap- 
plied as shown. 
This will curve 
the spring back- 
ward a little 
when the door 
is closed, and 
cause the spring 
to exert con- 
stant pressure 
against drafts on the door. 

The manner of holding the spring 
does not increase the tension, but ap- 
plies the pressure when the door is 
closed. — Contributed by Victor Laba- 
die, Dallas, Texas. 




Operating Air Pumps 

Many engineers start the pump, set 
it at its normal speed and let it run re- 
gardless of the load. The result is that 
the air pump does a great deal of un- 
necessary work. and. at times, it is 
pumping steam to a greater extent than 
air. This often can be quickly checked 
by slowing down the air pump ma- 
terially without any appreciable effect 
upon the vacuum. 
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A Homemade Steam Turbine 

^ By WILLIAM H. WARNECKE 



Lay out on a piece of j\--in. brass 
the disk of the turbine and also the 
line indicatins^^ the depth to which the 
slots are to be cut. ]\lark the point 
where a hole is to be drilled for the 
shaft, also locate the drill holes as 
shown at A, Fig. 1. After the shaft 
hole and the holes A are drilled in the 
disk, it can be used as a template for 
drilling the side plates C. 

The rim of the disk is divided into 
53 equal parts and radial lines drawn 
from rim to line B indicating the depth 



around the shaft hole between the disk 
and the side plates. The side plates 
are secured by Vs-'^n. machine screws 
with nuts. Two nuts are placed on 
each screw. The nuts should be on the 
side, opposite the inlet valves. It is 
cheaper to file the shaft hole square, 
insert a square shaft, and file the ends 
round for the bearings. 

The casing for the disk is made of 
two enameled iron saucers, Fig. 2, 
bolted together with a thin piece of 
asbestos between them to make a tight 
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Fig. 5 
Fig. 3 

Details of the Turbine 



Fig. 7 



of the slots. Slots are cut in the disk 
with a hacksaw on the radial lines. A 
small vise is convenient for holding the 
disk while cutting the slots. 

\\'hen cutting the disk out of the 
rough brass, sufficient margin should 
be left for filing to the true line. The 
slots should be left in their rough state 
as they have a better hold on the pens 
which are used for the blades. The 
pens are inserted in the slots and made 
quite secure by forcing ordinary pins 
on the inside of the pens and breaking 
them off at the rim as shown in Fig. 4. 

After this operation, the side plates 
are fastened as shown in Fig. 1, C, 
with the gV-in- filling pieces first placed 



joint. A %-'m. hole is cut near the 
edge of one of the saucers for the ex- 
haust. If it is desired to carry the ex- 
haust beyond the casing, a thin pipe 
can be inserted i"- i"to the hole. 
Holes are drilled through the pipe on 
both inside and outside of the casing 
and pins inserted as shown in Fig. 5. 
Solder is run around the outside pin 
to keep the steam from escaping. At 
the lowest point of the saucer or cas- 
ing a %-in. hole is drilled to run off 
the water, A wood plug will answer 
for a stopcock. 

Nozzles are made of two stopcocks 
having a Vs-in. hole. These are con- 
nected to a %-in. supply pipe. The 
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nozzles should be set at an angle of 20 
deg. with the face of the disk. The 
nozzle or stopcock will g^ive better re- 
sults if the discharj^e end is filed par- 
allel to the face of the disk when at an 
angle of 20 deg. There should be a 
space of iftr in. between the nozzle and 
the blades to allow for sufficient play, 
Fig. 3. 

The bearings are made of Vi-in. brass 
and bolted to the casing, as shown, 
with Vs-in, machine screws and nuts. 
Two nuts should be placed on each 
screw. The pulley is made by sliding 
a piece of steel pipe on the engine shaft 
and fastening it with machine screws 



and nuts as shown in Fig. 6. If the 
shaft is square, lead should be run into 

the segments. 

The driven shaft should have a long 
bearing. The pulley on this shaft is 
made of pieces of wood nailed to- 
gether, and its circumference cut out 
with a scroll saw. Flanges are screwed 
to the pulley and fastened to the shaft 
as shown in Fig. 7. 

The bearings are made of oak blocks 
lined with heavy tin or sheet iron for 
the running surface. Motion is trans- 
mitted from the engine to the large 
pulley by a thin but very good leather 
belt. 



Homemade 

A simple and easily constructed 
telegraph key may be made in the fol- 
lowing manner: Procure a piece of 
sheet brass, about gV in. thick, and cut 
out a strip 3^ in. long by % in. wide. 
Bend as shown in Fig. 1 and drill a 
hole for the knob in one end and a 
hole for a screw in the other. Procure 
a small wood knob and fasten it in 
place with a small screw. Cut a strip 
of the same brass 2% in, long and A 
in. wide and bend as shown in Fig. 2. 
Drill two holes in the feet for screws 
to fasten it to the base, and one hole 
in the top part for a machine screw, 
and solder a small nut on the under 
side of the metal over the hole. 

Mount both pieces on a base 4^/4 
by 2% by in., as in Fig. 3, and where 




Brass Key on a Wood Base 

the screw of the knob strikes the base 
when pressed down, put in a screw or 
brass-headed tack for a contact. 



slegraph Key 

Fasten the parts down with small 
brass wood-screws and solder the con- 
nections beneath the base. Binding- 
posts from an old battery cell are used 
on the end of the base. The screw on 
top of the arch is used to adjust the 
key for a long or short stroke. — Con- 
tributed by S. V. Cooke, Hamilton, 
Canada. 



Keeping Food Cool in Camps 

Camps and suburban homes located 
where ice is hard to get can be pro- 
vided with a cooling arrangement here- 
in described that will make a good 
substitute for the icebox. A barrel is 
sunk in the ground in a shady place, 
allowing plenty of space about the out- 
side to fill in with gravel. A quantity 
of small stones and sand is first 'put in 
wet. A box is placed in the hole over 
the top of the barrel and filled in with 
clay or earth well tamped. The porous 
condition of the gravel drains the sur- 
plus water after a rain. 

The end of the barrel is fitted with a 
light cover and a heavy door hinged to 
the box. A small portion of damp sand 
is sprinkled on the bottom of the barrel. 
The covers should be left open occa- 
sionally to prevent mold and to remove 
any bad air that may have collected 
from the contents. — Contributed by F. 
Smith, La Salle, 111. 
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How to Make a Flint Arrowhead 

If you live where flints abound, pos- 
sess the requisite patience and the 
knack of makini^ thini^s, you can, with 
the crudest of tools and a little prac- 
tice, chip out as good arrowheads as 
any painted savage that ever drew a 
bow. 

Select a piece of straig-ht-grained 
flint as near the desired shape as pos- 
sible. It may be both longer and 
wider than the finished arrow but it 
should not be any thicker. The side, 
edge and end views of a suitable frag- 
ment are shown in Fig. 1. Hold the 
piece with one edge or end resting- on 
a block of wood and strike the upper 
edge lightly with a hammer, a small 
boulder or anything that comes handy 
until the piece assumes the shape 
shown in Fig. 2. 




The Stone Chipped into Shape 



The characteristic notches shown in 
the completed arrow, Fig. 3, are 
chipped out by striking the piece 
lightly at the required points with the 
edge of an old hatchet or a heavy 
flint held at right angles to the edge 
of the arrow. These heads can be 
made so that they cannot be distin- 
guished from the real Indian arrow- 
heads. — Contributed by B. Orlando 
Taylor, Cross Timbers, Mo. 



An Opening Handle for a: Stamp Pad 

A stamp pad is a desk necessity and 

the cleanliness of one depends on keep- 
ing it closed when it is not in use. The 
opening and closing of a pad requires 
both hands and consequently the clos- 
ing of a pad is often neglected in order 
to avoid soiling the fingers. This 
trouble can be avoided if the pad is 



fitted with a small handle as shown in 
the sketch. Take the ordinary pad and 
work the hinge until it opens freely. 




Handle on Cover 



If necessary apply a little oil and 
spread the flanges of the cover slightly. 

Saw off the top of a common wood 
clothespin just above the slot, saving 
all the solid part. Fasten this to the 
cover near the back side in an upright 
position with a screw. A tap on the 
front side of the pin will turn it over 
backward until the head rests on the 
desk thus bringing the cover up in the 
upright position. When through using 
the pad, a slight tap on the back side of 
the cover will turn it down in place — 
Contributed by H. L. Crockett, Glov- 
ersville, N. Y. 



Concrete Kennel 

The kennel shown in the illustra- 
tion is large enough for the usual size 
of dog. It is cleanly, healthful and 
more ornamental than the average ken- 




Finished Kennel 



nel. This mission style would be in 

keeping with the now popular mission 
and semi-mission style home, and, with 
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slight modifications, it could be made 
to conform with the ever beautiful 
colonial home. It is not di£&cult to 
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Concrete Forms 

build and will keep in good shape for 

man}- years. • 

The dimensions and the manner of 
makini^ the forms for the concrete, and 
the location for the bolts to hold the 
plate and rafters, are shown in the dia- 
gram. — Contributed by Edith E. Lane, 
El Paso, Texas. 



Nutshell Photograph Novelty 

Split an English walnut in the cen- 
ter, remove the contents, and scrape 
out the rough parts. Make an oval 




Pbotosraph in the Shell 

opening- by filinj^ or "rinding-. If a file 
is used, it should be new and sharp. 



After this is done, take a small half- 
round file and smooth the edges into 

shape and good form. 

The photograph print should be 
quite small — less than V2 in. across the 
face. Trim the print to a size a little 
larger than the opening in the shell, 
and secure it in place with glue or 
paste. It may be well to fill the shell 
with cotton. Mount the shell on a 
small card with glue, or if desired, a 
mount of different shape can be made 
of burnt woodwork. — Contributed by 
C. S. Bourne, Lowell, Mass. 



Spoonholder on a Kettle 

In making marmalade and jellies the 

ingredients must be stirred from time 
to time as the cooking proceeds. After 
stirring, 
some of t h e 
mixture 
always re- 
mains on the 
spoon. Cooks 
often lay the 
spoon on a 
plate or 
stand it 
against the 
cooking utensil with the handle down. 
Both of these methods are wasteful. 
The accompanying illustration shows 
a device made of sheet copper to hold 
the spoon so that the drippings will 
return to the cooking utensil. The 
copper is not hard to bend and it qan 
be shaped so that the device can be 
used on any pot or kettle. — Contributed 
by Edwin Marshall, Oak Park, 111. 




Repairing Cracked Gramc^hoiie 
Records 

Some time ago I received two 

gramophone records that were cracked 
in shipment but the parts were held 
together with the paper label. As 
these were single-faced disk records, 
I used the following method to stick 
them together: I covered the back of 
one with shellac and laid the two back 
to back centering the holes with the 
crack in one running at right angles 
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to the crack in the other. These were 
placed on a flat surface and a weight 
set on them. After several hours' dry- 
ing", I cleaned the surplus shellac out 
of the holes and played them. 

As the needle passed over the cracks 
the noise was hardly audible. These 
records have been played for a year and 
they sound almost as good as new. — 
Contributed by Marion P. Wheeler, 
Greenleaf, Oregon. 



New Use for a Vacuum Cleaner 

An amateur mechanic who had been 
much annoyed by the insects which 
were attracted to his electric lights 
found a solution in the pneumatic moth- 
trap . described in a recent issue of 
Popular Mechanics. He fixed a funnel 
to the end of the intake tube of a 
vacuum cleaner and hung it under a 
globe. The insects came to the light, 
circled over the funnel and disap- 
peared. He captured several pounds in 
a few hours. — Contributed by Geo. F. 
Turl, Canton, 111. 



Filtering with a Small Funnel 

In filtering a large amount of solu- 
tion one usually desires some means 
other than a large funnel and some- 
thing to make the watching of the 
process unnecessary. If a considerable 
quantity of a solution be placed in a 
large bottle or flask, and a cork with a 
small hole in it inserted in the mouth, 
and the apparatus suspended in an in- 
verted position over a small funnel so 
that the opening of the cork is just be- 
low the water level in the funnel, the 
filtering process goes on continuously 
with no overflow of the funnel. 

As soon as the solution in the funnel 
is below the cork, air is let into the 
flask and a small quantity of new solu- 
tion is let down into the funnel. The 
process works well and needs no 
watching, and instead of the filtrate 
being in a large filter paper, it is on 
one small .piece and can be handled 
with ease. — Contributed by Loren 
Ward, Des IMoines, Iowa. 



A Postcard Rack 

The illustration shows a neat rack 
for postcards. Those having home* 




Finished Rack 



with mission-style furniture can make 
such a rack of the same material as the 
desk, table or room furnishings and 
finish it in the same manner. 

The dimensions are given in the de- 
tail sketch. The two ends are cut from 
i/4-in. material, the bottom being % 
in. thick. Only three pieces are re- 
quired, and as they are simple in de- 
sign, anyone can cut them out with a 
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Details of the Rack 

saw, plane and pocket knife. — Con- 
tributed by Wm. Rosenberg, Wor- 
cester, Mass. 



Substitute Shoe Horn 

A good substitute for a shoe horn is 
a handkerchief or any piece of cloth 
used in the following way : Allow part 
of the handkerchief or cloth to enter 
the shoe, place the toe of the foot in 
the shoe so as to hold down the cloth, 
and by pulling up on the cloth so as to 
keep it taut around the heel the foot 
will slide into the shoe just as easily 
as if a shoe horn were used. — Contri- 
buted by Thomas E. Dobbins, Glen- 
brook, Conn. 



COS POPULAR MECHANICS 

Building a Small Photographic Dark Room 



In building a photographic dark 
room, it is necessary to make it per- 
fectly light-tight, the best material to 
use being matched boards. These 
boards are tongued and grooved and 
when put together effectually prevent 
the entrance of liijht. 

The next important thing to be con- 
sidered is to make it weather-tight, and 
as far as the sides are concerned the 
matched boards will do this also, but 
it is necessary to cover the roof with 
felt or water-proof paper. 

The best thickness for the boards is 

1 in., but for cheapness % in. will do 
as well, yet the saving is so little that 
the 1-in. boards are preferable. 

The dark room shown in the accom- 
panying sketch measures 3 ft. 6 in. by 

2 ft. 6 in., the height to the eaves being 
6 ft. Form the two sides shown in Fig 
1, fixing the crosspieces which hold the 
boards together in such positions that 
the bottom one will act as a bearer for 
the floor, and the second one for the 
developing bench. Both sides can be 
put together in this way, and both 
exactly alike. Keep the ends of the 
crosspieces back from the edges of the 
boards far enough to allow the end 
boards to fit in against them. 

One of the narrow sides can be 
formed in the same way, fixing the 
crosspieces on to correspond, and then 
these three pieces can be fastened to- 
gether by screwing the two wide sides 
on the narrow one. 

Lay the floor next, screwing or nail- 
ing the boards to the crosspieces, and 
making the last board come even with 
the ends of the crosspieces, not even 
with the boards themselves. The single 
boards can then be fixed, one on each 
side of what will be the doorway, by 
screwing to the floor, and to the out- 
side board of the sides. At the top of 
the doorway, fix a narrow piece be- 
tween the side boards, thus leaving a 
rectangular opening for the door. 

The roof boards may next be put on, 
nailing the to each other at the ridge, 
and to the sides of the room at the 



outsides and eaves. They should over- 
hang at the sides and eaves about 3 
in., as shown in Figs. 3 and 4. 

One of the sides with the crosspieces 
in place ^\ ill be as shown in Fig. 2 in 
section, all the crosspieces and bearers 
intersecting around the room. 

The door is made of the same kind 
of boards held together with cross- 
pieces, one of which is fastened so as 
to fit closely to the floor when the door 
is hinged, and act as a trap for the 
light. The top crosspicce is also fast- 
ened within 1 in. of the top of the door 
for the same reason. 

Light traps are necessary at the sides 
and top of the door. That at the hinged 
side can be as shown at A, Fig. 5, the 
closing side as at R, and the top as at 
C in the same drawing. These are all 
in section and are self-explanatory. In 
hinging the door, three butt hinges 

should be used so as to keep the joint 

close. 

The fittings of the room are as shown 
sectionally in Fig. 6, but before fixing 
these it is best to line the room with 

heavy, brown wrapping paper, as an 
additional safeguard against the en- 
trance of light; 

The developing bench is 18 in. wide, 
and in the middle an opening, 9 by 11 
in., is cut, below which is fixed the sink. 
It is shown in detail in Fig. 7, and 
should be zinc lined. 

The zinc should not be cut but folded 
as shown in Fig. 8, so that it will fit 
inside the sink. The bench at each side 
of the sink should be fluted (Fig- 9), 
so that the w^ater will drain ofif into the 
sink. A strip should be fixed along 
the back of the bench as shown in Figs. 
6 and 9, and an arrangement of slats 
(Fig. 10), hinged to it, so as to drop 
on the sink as in Fig. 6, and shown to 
a larger scale in Fig. 11. 

A shelf for bottles and another for 
plates, etc., can be fixed above the de- 
veloping bench as at D and E (Fig. 6) 
and another as F in tlie same drawing. 
This latter forms the bottom of the 
tray rack, which is fixed on as shown 
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in Fig. 13. The divisions of the tray- 
rack are best fitted loosely in grooves 
formed by fixing strips to the shelves 
and under the bench aiid sink as in 
Fig. 13. 

Extra bearing pieces will be wanted 
for the shelves mentioned above, these 
being shown in Fig. 14. The window 

is formed by cutting an opening in the 
side opposite the door, and fixing in it 
a square of white glass with strips of 
wood on the inside and putty on the 
outside, as in Fig. 15. A ruby glass is 
framed as shown at G, Fig. 16, and 
arranged to slide to and fro in the 
grooved runners H, which makes it 
possible to have white light, as at I, 
or red light as at K, Fig. 16. The 
white glass with runners in position is 
shown at L in the same drawing, but 
not the red glass and frame. Ventila- 
tion is arranged for by boring a series 
of holes near the floor, as at M, Fig. 
C), and near the roof as at N in the same 
drawing, and trapping the light with- 
out stopping the passage of air, as 
shown in the sections. Fig. 17. 
The finish of the roof at the gables is 



The Versatile Querl 

"Querl" is the German name for a 
kitchen utensil which may be used as 
an egg-beater, potato-masher or a 
lemon-squeezer. For beating up an 
egg in a glass, mixing flour and water, 
or stirring cocoa or chocolate, it is bet- 
ter than anything on the market 




Querl Made of Wood 



This utensil is made of hardwood, 
preferably maple or ash. A circular 



shown in Fig. 18, the strip under the 

boards holding the felt in position when' 
folded under, and the same is true of 
the roll at the top of the roof in Fig. 19. 

The house will be much strengthened 
if strips, as shown in Fig. 20, are fast- 
ened in the corners inside, after lin- 
ing with browm paper, screwing them 
each way into the boards. 

The door may have a latch or lock 
with a knob, but should in addition 
have two buttons on the inside, fixed 
so as to pull it shut tightly at top and 
bottom. A waste pipe should be at- 
tached to the sink and arranged to 
discharge through the floor. A cistern 
with pipe and tap can be fastened in 
the top of the dark room, if desired, or 
the room may be made with a flat roof, 
and a tank stand on it, though this is 
hardly advisable. 

It is absolutely necessary that the 
room be well painted, four coats at first 
is not too many, and one coat twice a 
year w^ill keep it in good condition. 

A brick foundation should be laid so 
that no part of the room touches the 
ground. 



piece about 2 in. in diameter is cut from 

V^-in. stock and shaped like a star as 
shown in Fig. 1, and a -Is-in. hole l)ored 
in the center for a handle. The handle 
should be at least 12 in. in length and 
fastened in the star as shown in Fig. 2. 

In use, the star is placed in the dish 
containing the material to be beaten or 
mixed and the handle is rapidly rolled 
between the palms of the hands. — Con- 
tributed by Karl Hilbrich, Erie, 
Pennsylvania. 



An Emergency Soldering Tool 

Occasionally one finds a piece of 
soldering to do which is impossible to 
reach with even the smallest of the or- 
dinary soldering irons or coppers. If 
a length of copper wire, as large as 
the job will permit and sufficiently long 
to admit being bent at one end to 
form a rough handle, and filed or 

dressed to a point on the other, is 
heated and tinned exactly as a regular 
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copper should be, the work will cause 
no trouble on account of inaccessibil- 
ity. — Contributed by E. G. Smith, 
Eureka Springs, Ark. 



Smoothing Paper after Erasing 

When an ink line is erased the rough- 
ened surface of the paper should be 
smoothed or polished so as to prevent 
the succeeding lines of ink from spread- 
ing. A convenient desk accessory for 
this purpose can be made of a short 



Collar Button Ends In Wood Stick 



piece of hardwood and two bone collar 
buttons. 

File off the head of one button at A 
and the base from another at B. Bore 
a small hole D and E in each end of 
the wood handle C and fasten the but- 
ton parts in the holes with glue or seal- 
ing wax. The handle can be left the 
shape shown or tapered as desired. 
The small end is used for smoothing 
small erasures and the other end for 
larger surfaces. 



A Cherry Seeder 

An ordinary hairpin is driven part 

way into a small round piece of wood, 
about % in. in diameter and 2 or 2V2 
in. long, for a handle, as shown in the 
sketch. The hairpin should be a very 




Hairpin in Stick 

small size. To operate, simply insert 
the wire loop into the cherry where 
the stem has been pulled off and lift 
nut the seed. — Contributed by L. L. 
Schweiger, Kansas City, Mo. 



A Dovetail Joint 

The illustration shows an unusual 
dovetail joint, which, when put to- 
gether properly is a puzzle. The tenon 
or tongue of the joint is sloping on 



three surfaces and the mortise is cut 
sloping to match. The bottom surface 
of the mortise is the same width at 




Shape of Tenon and Mortise 

both ends, the top being tapering to- 
ward the base of the tongue. — Contrib- 
uted by Wm. D. Mitchell, Yonkers, 
New York. 



Base for Round-End Bottles 

The many forms of round-bottomed 
glass bottles used in chemical labora- 
tories require some special kind of sup- 
port on which they can be safely placed 
from time to time when the chemist 




Fig. I 





FI0.2 

Base Made of Corks 



Fia.3 



does not, fur the moment, need them. 
These supports should not be made of 
any hard material nor should they be 

good conductors of heat, as such quali- 
ties would result in frequent breakage. 

A French magazine suggests mak- 
ing the supports from the large corks 
of glass jars in which crystal chemicals 
are usually supplied from the dealers. 
The manner of making them is clearly 
shown in the sketch. Each cork is cut 
as in Fig. 1 and placed on a wire ring 
(Fig. 2) whose ends are twisted to- 
gether and the last section of cork is 
cut through fnim the inner side to the 
center and thus fitted over the wire 
covering the twisted ends, which binds 
them together. The corks in use are 
shown in Fig. 3. 
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Homemade Work Basket 

Secure a cheese box about 12 in. hig^h 
and 15 in. or more in diameter. It will 
pay you to be careful in selecting this 
box. Be sure to have the cover. Score 
the wood deeply with a carpenter's 
^^auge inside and out 3i/^ in. from the 
top of the bt>x. With repeated scoring 
the wood will be almost cut through or 
in shape to finish the cut with a knife. 
Now you will have the box in two 
pieces. The lower part. 8^2 hi. deep 
over all, we will call the basket, and 
the smaller part will be known as the 
tray. 

Remove the hand from the cover and 
cut the boards to fit in the tray flush 

with the lower 
edge, to make 
the bottom. 
Fasten with 
%-in brads. The 
kind of wood 
used in making 
these boxes 
cracks easily and 
leaves a rough 
surface w h i c h 
should be well 
sandpapered. 

The four legs 
are each % in. 
square and 30^^ 
in. long. The 
tops should be beveled to keep them 
from splintering at the edges. With a 
string or tape measure, find the cir- 
cumference of the tray or basket and 
divide this into four equal parts, ar- 
ranging the lap seam on both to come 
midway between two of the marks. 
When assembling, make these seams 
come between the two back legs. 

The tray is placed 1^/4 iii- from the top 
end and the basket 6'j4 in. from the 
bottom end of the legs. Notch the legs 
at the lower point about % in. deep and 
1^/4 in. wide to receive the band at the 
low^r end of the basket. Fasten with 
%-in. screws, using four to each leg, 
three of which are in the basket. In- 
sert the screws from the inside of the 
box into the legs. 

Stain the wood before putting in the 




lining. If all the parts are well sand- 
papered, the wood will take the stain 
nicely. Three yards of cretonne will 
make a very attractive lining. Cut two 
sheets of cardboard to fit in the bottom 
of the tray and basket. Cover them 
with the cretonne, sewing on the back 
side. Cut four strips for the sides from 
the width of the goods bVo in. wide and 
four strips 10 in. wide. Sew them end 
to end and turn down one edge to a 
depth of 1 in. and gather it at that 
point, — ^alsothe lower edge when nec- 
essary. Sew on to the covered card- 
boards. Fasten them to the sides of 
the tray and basket with the smallest 
upholsterers' tacks. The product of 
your labor will be a very neat and use- 
ful piece of furniture. — Contributed by 
Stanley H. Packard, Boston, Mass. 



A Window Display 

A no^•el and attractive aeroplane 
window display can be easily made in 
the following manner: Each aero- 
plane is cut from folded paper, as 
shown in the sketch, and the wings 
bent out on the dotted lines. The 
folded part in the center is pasted to- 
gether. Each aeroplane is fastened 
with a small thread from the point A 
as shown. A figure of an airman can 
be pasted to each aeroplane. One or 
more of the aeroplanes can be fastened 
in the blast of an electric fan and 
kept in flight the same as a kite. The 
fan can be concealed to make the dis- 
play more real. When making the 
display, have the background of such 





Paper Aeroplanes in Draft 

a color as to conceal the small threads 
holding the aeroplanes. — Contributed 
by Frederick Hennighausen, Balti- 
more, Md. 
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The Construction of a Simple Wireless Telephone Set 

By A. E. ANDREWS 
In Two Parts— Part II 



If two coils of Avire be placed parallel 

to each other as shown in Fi^. 0, and a 
current be passed throiig'h the winding 
of one of them, say A, a part of the 
magnetic lines of force created by this 
current will pass through the other coil 
B. These lines of magnetic force must 
cut across the turns of wire of the 
coil in which tlierc is no current as the 
magnetic tield is being created, and as 
a result there will be an electrical pres- 
sure produced in the winding of the 
coil carrying no current. When the cur- 
rent in coil A is discontinued, the mag- 
netic field created by this current is 
destroyed or it contracts to zero, and 
the magnetic lines again cut the vari- 
ous turns composing the winding of 
coil ]'). The direction in wliicli the 
magnetic lines of force and the wind- 
ing of coil B move with respect to 
each other is just the reverse, when the 
current in the winding of coil A is in- 
creasing, to what it is when the cur- 
rent in the winding of the coil A is de- 
creasing. Any change in the value of 
the current in the winding of coil A 
will result in a change in the number 
of magnetic lines of force linked with 
the winding of the coil B, and as a re- 
sult of this change in the number of 
lines linked with the Avinding of coil 
B there will be an induced electrical 
pressure set up in coil B. The direction 
of this induced electrical pressure will 
depend upon whether the current in 
the winding of coil A is increasing or 
decreasing in value. When the current 
in the winding of coil A is increasing 
in value, the electrical pressure induced 
in the winding of coil B will be in such 
a direction that the current produced 
b}' this induced electrical pressure will 
pass around the winding of coil V> in 
the opposite direction to that in which 
the current passes around the winding 
of coil A. Or the current produced by 
the induced electrical pressure tends to 
produce a magnetic field opposite in 



direction to the one created 1)y the cur- 
rent in the winding of coil A. When 
the current in the winding of A is de- 
creasing in value, the induced pressure 
in the winding of the coil B is just the 
reverse of what it was in the previous 
case and the current produced by this 
induced 
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pressure 
passes 
around the 
winding o f 
the coil 1) in 
the same di- 
rection a s 
the current 
passes 
around the 
winding o f 
coil A. The 
current pro- 
duced by the 
induced electrical pressure aids the cur- 
rent in the winding of coil A in produc- 
ing a magnetic field. In general the 
current resulting from the induced 
pressure always passes around the cir- 
cuit in such a direction as to produce 
a magnetic efifect which will oppose a 
change in the value of the magnetic 
field causing the induced electrical 
pressure. 

There will be an induced pressure 
in the winding of coil B, due to a 
change in the value of the current in 

the winding ot coil A, as long as the 
coil i") remains in the magnetic lield of 
the cuil A and its plane is not par- 
allel to magnetic lines; or, in other 
words, coil B must always be in such 
a position that some of the ma^^netic 
lines created by tlie current in coil A 
will pass through the winding of coil 
B. 

If a telephone transmitter and a bat- 
tery be connected in series with the 
winding of coil A, a fluctuating or vary- 
ing current can be made to prss 
through the winding by causing the uia- 
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phragm of the transmitter to vibrate 
by speaking into the mouthpiece of the 
transHiiitter. This varying current will 
set up a varying magnetic field and 
there will be an induced electrical pres- 




Plg. 7— Sending and Receiving Equipment 

sure set up in coil B, if it be properly 
placed with respect to coil A. A re- 
ceiver connected in series with the 
winding of coil B will be subjected to 
the action of a varying current due to 
the induced electrical pressure in the 
winding of coil B and as a result, the 
diaphragm of the receiver will vibrate 
in unison with that of the transmitter, 
and speech can thus be transmitted. 
The connection just described should 
be somewhat modified and a little more 
equipment used in order to give the 
best results. 

Figure 7 shows the complete send- 
ing and receiving equipment, a com- 
plete outfit of this kind being re- 
qi-ired for each station. The trans- 
mitter T and the receiver R may be 
an ordinary local battery transmitter 
and receiver, although a high-resist- 
ance receiver will give better results. 
The induction coil with the windings, 
marked P and S, may be any commer- 
cial type of induction coil as used in a 
magneto telephone instrument, but a 
coil with a high-wound secondary will 
give better results. The push button 
K is to be used in closing the trans- 
mitter circuit when the set is being 
used for transmitting, the key being de- 
pressed, and for shorting out the high 
resistance secondary winding when the 
set is used in receiving, the key being 



in the normal position. Ten dry cells 
should be connected in series and used 
to supply current to the transmitter 
circuit, as shown by B in the figure. 
The receiver R, secondary winding of 
the induction coil S, and the winding 
of coil A used in transrr itting and re- 
ceiving the magnetic effects, are all 
connected in series. The winding of 
the coil A consists of tw^o parts, D and 
E, as shown in the figure, with two of 
their ends connected together by means 
of a condenser, C, having a capacity 
of about 2 micro-farads. Each of these 
parts should consist of about 200 turns 
of No. 22 gauge silk-covered copper 
wire, wound on an ordinary bicycle rim. 
The inside end of one winding should 
be connected to the outside of the other . 
by means of the condenser, the two 
coils being wound in the same direc- 
tion. The condenser C can be pro- 
cured at a small cost from almost any 
telephone company. 

To talk, two of the instruments are 
placed 2.") or 30 ft. apart, and they may 
be placed in different rooms as walls 
and other ordinary obstructions that 
do not interfere with the production of 
the magnetic field about the trans- 
mitting coil, have no effect upon the 
operation. Pressing the button K at 
the transmitting station, closes the 
transmitter circuit and removes the 
shunt from about the secondary wind- 
ing of the induction. Any vibration of 
the transmitter will cause a varying 
current to pass through the primary 
winding P, which in turn induces an 
electrical pressure in the secondary 
winding S, and this pressure causes a 
varying current to pass through the 
coil A. The varying current in the 
winding of the coil A produces a vary- 
ing magnejtic field which acts upon the 
receiving coil, inducing an electrical 
pressure in it and producing a current . 
through the receiver at the receiving 
station. 

A filing coherer, adapted to close a 
local relay circuit and ring an ordinary 
bell, may be used with the sets just de- 
scribed for signaling between stations. 



{The End.) 
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INTERESTING PATENTS, 

PRACTICAL OR UNIQUE 

DEVICE AIDS IN HEMMING— A Salt Lake 
City inventor has recently been granted a patent on 
a cloth holder which he calls a hemmer. This 
device, shown in Fig. 1, facilitates the hemming of 
linen by hand and enables the whip stitch to be 
taken without danger of sticking the finger with the 
needle. It also holds the cloth firmly in position 
and presents a straight edge for hemming. The linen 
to be hemmed is folded in the usual way, and then 
the' hemmer is placed over the fold as shown in 
the first drawing. The stitch is whipped along the 
tight straight edge of cloth which shows above the 
hemmer. 

DISPENSING VESSEL FOR SEVERAL BEV- 
ERAGES — A dispensing vessel in which three dif- 
ferent beverages may be carried and discharged 
separately through the one spout is shown in Fig. 

2. Vertical partitions form three compartments, 
through all of which the spout extends. Spring- 
seated valves, operated by flexible connections pass- 
ing over pulleys to the back of the receptacle just 
above the handle, close or open the passages between 
each compartment and the spout. 

CLINCHER GAFF FOR FISHERMEN— A 

clincher gaff controlled by one hand and designed 
to take the place of a landing net is shown in Fig. 

3. It will grip and hold any fish from J4 to 20 lb., 
and it is claimed that its grip leaves no ugly holes 
or tears on the fish. A spring holds the jaws open, 
but when the fish is touched the user closes his 
hand, thus causing the jaws to shut and grip the 
fish like a vise. 

"FLYTRAP" AEROPLANE— T h i s curiously 
shaped aeroplane (Fig. 4), which resembles an old- 
. fashioned flytrap inverted, or the lower half of a 
Chinese lantern, is the idea of a Columbus, Ohio, 
inventor, who believes suflSciently in its merits to 
have it patented. The lifting surface of the machine 
consists of a series of annular planes of progressively 
increasing diameters arranged one above the other. 

ADJUSTABLE CAKE PAN— Figure 5 is an ad- 
justable cake pan comprising a bottom, and a body 
portion capable of being adjusted to varying di- 
ameters. The body portion is held securely at the 
diameter to which it is adjusted by means of tongues 
engaging with notches. The diameter of the pan 
may be readjusted at any time during the baking 
process. 

MINER'S BREATHING MASK— An ingenious 
means of assembling and carrying the different parts 
necessary in the use of a respirator for operation in 
gas-filled mines, or under other like conditions, is 
shown in Fig. (). The different parts are assembled 
in a waistcoat, having an inflatable reservoir in the 
back portion, and three pockets on the front, of which 
the upper holds a receptacle for the absorbent, and 
the two others, gas-containers. Tubes connect the 
face mask with the former and the inflatable reser- 
voir, and the reservoir with the gas-containers. 

FOLDING DECOY DUCK— Figure 7 shows an 
ingenious folding decoy duck both folded and ex- 
tended. This decoy is made of canvas, has no levers 
or cranks, and does not rcciuirc air prt-ssiire for 
opening. This is done by means of two wire-spring 
supports, one for the head and one for the tail, the 
only other parts of the decoy being a wooden float, 
the head block, and the canvas cover. It automati- 
cally expands when the anchor is unwound, and will 
come right side up in the water no matter how care- 
lessly tossed out. 

INDIVIDUAL LEMON OR ORANGE 
SQUEEZER — ,\ handy device for afternoon teas and 
other like functions is shown in Fig. 8. It consists 
of a device for squeezing the juice out of the small 
slices into which lemons are cut when lemon juice 
is used instead of cream in tea. It may also be 
used for squeezing juice from orange carpels. 

SPRAYER — Figure 9 is a spraying apparatus 
which may he wheeled along a row of plants or 
small trees as shown. The top of the tank is adapted 
to serve as a platform. The delivery pipe has a 
pair of downwardly projecting arms, each of which 
is provided with four nozzles. The delivery pipe 
may be swung to either side of the tank. 
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TP WO of the more impressive sights of a railroad 
grading camp are the marvelous alacrity of the 
men in responding to the call for dinner and their 
unparalleled quickness in wrapping themselves around 
their grub. During construction of the new lines of 
the Louisville & Nashville in Kentucky, an old 
farmer furnished one of the grading camps with 
vegetables. He often arrived at the camp at meal 
time and was always greatly impressed with the 
voracity of the men. The work was hard and when 
the call for dinner was given every man made a 
rush for the table and the food disappeared in quick 
time. One day a workman on his way to the table 
tripped on the root of a tree and fell. lie lay all 
sprawled out making no attempt to rise. The farmer 
in great concern rushed to him. "Are you hurt, arc 
you hurt?" he asked anxiously. "No," answered the 
■man. ''Well, why don't you get up and go to your 
dinner?" "No use," returned the other, sadly, "It's 
too late now." — Engineering & Contracting. 



"Hew does you; husband keep occupied during 
his vacation?" 

"Oh, he's chaufteur of an electric fan." — Louisville 
Courier- Journal. 

Robe -•- 1 Underwood 
Jc>hnson, the well-known 
poet and editor, declared 
at the L^niversity of 
New York's commence- 
ment that New York as 
a literary center was 
ridiculous — that nowhere 
in this county was 
poetry more appreciated 
than in Boston, and no- 
where less than in New 
York. 

"In fact." said Mr. 
Johnson afterward, 
"New York's love of 
poetry is about equal to 
the Earlham College 
boy's love of languages. 

"In my sophomore 
year at Earlham this lad 
was visited by his 
mother. 

"'Well, my dear,' she 
said to him, 'what lan- 
guages have you decided 
to take up here?' 

" 'I have decided to 
take up Pictish,' he re- 
plied. 

"'Pictish?' said his 
puzzled mother. 'Why 
Pictish?' 

" 'Only five words of 
it remain,' said he." — 
Los Angeles Times. 
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A Wise Pup and a Magnet 



Wigg — Henpekke has 
named it after his wife. 

Wagg — Can't manage it, eh? 



The teacher ha<l been reading to the class about 
the great forests of America. 

"And now, boys," she announced, "which one of 
you can tell me the pine that has the longest and 
sharpest needles?" 

Up went a hand in the front row. 

"Well, Tommy?" 

"The porcunine?" — London Tit-Bits. 

Hercules had been driven in a ta.xicab to the 
Augean stabK^s and told to get busy. 

"What's the use," he bitterly muttered, "just as 
soon as I get 'em cleaned up they'll be turned into 
a garage." 

S'evertheless he fell to work. — Cleveland Plain 
Dealer. 

A St. Louis traveling man, making his first trip 
through North Da^cota, woke up one May morning 
to find the ground white with snow. 

"For heaven's sake," he asked the hotel clerk dis- 
gustedly, "when do you have summer out in this 
God-forsaken coui try?" 

"I don't know ' replied the clerk. "I have only 
been here eleven months." — Success. 



Possibly there are no 
more interesting me- 
chanical plants to visit 
anywhere than the big 
watch factories, and so 
constant are the appli- 
cations from visitors 
that a force of guides 
is kept in readiness to 
pilot parties throufjh 
the shops and explam 
the work of the almost 
human machines which 
form the bits of metal 
into perfect watch parts. 
One of the factories, 
noted for its attractive 
female operatives, might 
as well advertise at 
wholesale for more 
guides, as they will 
surely be needed when 
it becomes known that 
the following notice was 
recently posted in the 
shops: "Please Leave 
All Wearing Apparel in 
the Cloakroom." — Man- 
ufacturing Jeweler. 



"I wouldn't miss the 
pyramids for worlds." 

"I am glad to see 
somebody interested in 
research." 

"It isn't that. I want 
to have my photograph 
taken standing in front 



— Pele Mele 



bought a motorboat and of the main dump." — Washington Herald. 
Philadelphia Record. 



"It is said that impetuous people have black 
eyes." 

"Yes, and if they don't have them, they are apt 
to get them." — New York Mail. 

"What did you do with the steam gauge?" asked 
the superintendent of the lumber mill. "Oh !" re- 
plied the darky engineer. "Do you mean that thar 
ole clock? I takened it off an' throwed it away. 
It won't keep time, nohow." — Power. 

Olaf Larson, working in a warehouse, backed into 
an elevator shaft and fell down five stories with a 
load of boxes. Horror-stricken, the other employes 
rushed down the stairs, only to find him pickmg 
himself unharmed out of the rubbish. 

"Ess de boss mad?" he whispered cautiously. 
"Tal' 'em Ay had to come down for nails anyway." 
■ — Success Magazine. 



"Tell mc," said the customs inspector, "have you 
anything dutiable concealed about your person? 

"Well,"^ came in a weak voice from the pale 
passenger,* "if I swallowed anything of that sort 
I can assure you that I haven't." — Yonkers States- 
man, 

Apropos of the numerous accidents that befall 
foreign submarines, Lewis Nixon, the eminent ship- 
builder, said at the Union club in New York. 

"Two French government officials were once dis- 
cussing naval affairs. 

" 'To what account,' said the first, 'had our new 
submarines, the "X," and "XI," best be charged?' 

" 'To the sinking fund, of course,' was the reply." 
— Detroit Free Press. 



"There's a fool-proof aeroplane on the market." 
"Good. What's its main characteristic?" 
"It won't fly."— Cleveland Plain Dealer. 
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Help for HOME -BUILDERS! 

Full Particulars and Valuable Books — FREE 





We have revolutionized the building: Lumber and Millwork 

naterial business by our system of selling Millwork 

md Lumber direct to the actual user, who saves 

ill the middle dealers' profits and secures a guaran- 

ee of quality that means satisfaction or money back. 

With our vastly enlarged and improved facilities we have 
loubled our stock of materials and can to ship to any point in 
he United States within 48 hours after receipt of orders. 

We saved our customers 
over a million dollars last 
year. Three great banks 
endorse us. 

5,000 Building Material Bargains 

Including Doors, Windows, Mouldings, Stairs, 
Porches, Hooring, Finish and LUMBER 

Get our prices on everything you need to build anew 
house or modernize an old one. Our Grand Free Build- 
ing Material Catalog offers 5,000 Bargains— the very 
latest designs in Millwork, approved by best architects. 

We Save You About 50 Per Cent 

We offer the lowest prices ever known on everything needed 
to build complete and beautiful homes of the most modem 
types— even to the mantels and hardware. No local lumber 
yard or planing mill can begin to offer such a wonderful 
variety. Everything up to official grades of Sash and Door 
Manufacturers' Association. 

Quality, Safe Delivery and 
Satisfaction Guaranteed 

We ship everywhere under an absolute 
guarantee of quality, safe delivery and satis* 
faction. Money refunded and freight paid 
both ways if goods are not as represented. 

Send Coupon or Postal 

for Free Rooks and let us help 
you build at a big saving. 



for tUt Horn*; 




I Lumber and Millwork for this 8-Room 
I Stucco House, $1,634 



Head Blodu. 
4c 




Lumber and Millwork for this 
7-Room House, $1,057 



Plan Book FREE 

Over 50 complete dcsi^'ns 
for beautiful, practical, eco- 
nomical homes. The only 
Plan Book tliat keeps cost 
within estimates. Enclose 
10c for postacro and inailintr. 



Gordon- Van Tine Co. 

2681 Case Street Davenport, Iowa 





(142) 




:ain, 
Complel* 
•nd ready t« 
pot tof ether. 

93 

We oflpF a splendid 
vnriety of Stair Ma- 
terial in Uiik and Yel- 
ovT Pino. Our deBigni- 
admit of many variations. 
Onr pricps biivh you from $fiO 
to S125 on a complete flie'>t ol 
BtiiiF!*. See Catalog for lateat 
stiiir <losii;n3. ^ 

Estimates*' ___ { 

FREE FREE : 



BOOKS i 

€orJoii«V«DTui9Co. 



2681 Case St. 
Davenport, Iowa 

Please send the FREE BOOKS checked 
' below to 



Name 



Address 



r 

i c 

• Occupation . . J 



I 



on wish the 



Door, 77c LiiiiiberudMiIlwori(fort]us5-RoomBiiiigaIow,$946 



I Millwork □ Lumber □ "J aVbook. 

I *— -* enclose XOc • 

•Roofing □ Plan Book □ J°iS.aiiiSS. J 
I 



I 
\ 
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Own ihe Time Clock- 



Y \Vhy not own the time clock instead of 



^'ringing up^^ 

all your life? There is no reason why you can't do it 
if you have enough ambition. 

The first step is training — that leads to promotion and more 
and more money. Once a man acquires training and begins to go 
up, there is no such thing as calculating where he will stop. There 
are many students of the International Correspondence Schools 
who are now owners and directors of great enterprises, who were 
merely laborers before they received the help of the I. C. S. 

How is it done? Read the next page ! 
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Don't Be a 




You begin by 
making up your 
mind that you want 
do better. Then you 
decide upon the character of 
work most congenial to you. It 
may be Architecture, Engineering, 
Electricity, Building Contractor, Com- 
mercial Illustrating, Mining, Textile Manu- 
facturing, Advertising, or any other occupation 
listed on the coupon. You simply indicate your 
choice by marking the coupon as directed, and send- 
- » . ing it to the International Correspondence Schools. 
: By return mail, you will receive without charge a wealth of 

illustrated literature, containing invaluable information on 
the trade or profession in which you wish to perfect yourself. 
The I. C. S. will show you how to start at the very beginning, 
or it will enable you to advance from the point where you are today. 
There is neither lost ground, nor lost time with I. C. S. instruction. 

It is designed to put money ^ 

in a man's pocket right away — 
not years hence. 

Remember you don't leave 
home, lose time, nor tie your- 
self up with any embarrassing 
obligation. Mark the coupon 
today and take the first step 
towards being boss of the time 
clock, instead of having the 
time clock boss you. 



Do it today! 



INTERNATIONALCORRESPONDENCE SCHOOLS 

Box 8»a SCR ANTON, PA. 
Explain, without furtherobllgation on my part, hovr 
I can qualify for the position before vhioh Imark X. 



Automobile Rnnninr 
Mine Snpprintendent 

Mine Foreman 

Plumbing, Steam Flttlnr 
Concrete Constraetlon 
Civil Kngrlneer 
Textile Haniifaeturlnir 
Stationary Knglneer 
Telophoue Kxpcrt 
Met'liau. Engineer 
HechaniHl Draftaman 
Arehlteetural Draftsman 
Electrical Engineer 
Elec. Lighting: Supt. 



Civil Service ( Spaniih 
Architect J French 
Chemist J German 

Languages ^Italian 
Commercial English 
Building Contractor 
Industrial Designing 
Commprcial Illiistratine 

Window Trimming 
Show Card Writing 
Advertising Man 
Stenographer 
Bookkeeper 
Poultry Farming 



Present Occupation- 



Street and No.. 
City 



State. 



Please Mention Popular ilechanics 
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Smokeless Powder 




equirement 




RALLISTITF 

OCNSt SMORELUS POWMII 



Both Infallible and Ballistite are dense smokeless powders. 

Absolutely waterproof — Not affected by extremes of heat or cold — 
Impervious to moisture. 

Moderate recoil, shoot clean, no unburned grains to "blow back." 
Will not deteriorate with age. 

Characteristics invaluable to the game shooter. - • 

The correct 12-gauge loads for field shooting are from 22 to 28 
grains of powder and from 1}^ to 1% ounces of shot, depending 
on the game hunted. 

Other popular Du Pont brands are Dupont, Schultze, "E. C." and Empire Bulk Smokeless 
Powders, and Dupont, Laflin & Rand and Hazard Black Sporting Powders. 

Perfection in Sporting Powders is only obtained by the employment of the most 
skillful workmen, the operation of the most improved machinery and the exercise of the 
most scrupulous care in the selection and preparation of raw material. - 

Du Pont Sporting Powders are fully guaranteed by the Pioneer Pow-dcr Makers of 
America. 

Write for Booklet No. 248, stating which powder interests you. 

Specify Du Pont loads when buying ammunition. .... 
Sold by all first-class dealers. 

E. I. DU PONT DE NEMOURS POWDER COMPANY 

Established 1802 WILMINGTON, DEL. 



Please Mention Popular Mechanics 



c> 



106 

I 



POPULAR MECHANICS ADVERTISING SECTION 




Four Top-notchers in 
Four Large Lines of 
Mechanics* Hand Tools 



Guaranteed Tools for 
Carpenters, Machinists 



Electricians, Tinsmiths, etc 
Branded with The MARK of the MAKER ' 

EVERY P. S. & W. Guaranteed Hand Tool carries our registered hand-too] Trade- 
Mark, which stamps it as the highest product of nearly a century of able, experienced, 
and progressive tool-making. It is the guarantee mark of quality and excellence, 
for we put it only on tools that satisfy the most exacting requirements of critical users. 



The P. S. & W. 
Samson Brace 

The only brace made with 
the Ball-bearing Chuck. 

It has bored ten-penny nails 
through solid oak, but tightens 
and releases so easily that a 
child could do it. 

No ot'her brace like it. 



The P. S. & W. 
Solid-handle Wrench 

Head, bar, ferrule and 
handle-frame are one solid 
piece of drop-forged steel. 
The sliding jaw, screw, and 
wood facing of handle are the 
only other parts. The strongest 
general purpose wrench made. 



The P. S. & W. 
No. 30 Box-joint Pller 

The adjustment of the 
handles gives greatest possible 
leverage. The cutting edges 
meet with absolute accuracy. 
It has no equal for strength, 
cutting-power and long life — 
a perfect tool for expert users. 



The P. S. & W. 
1819 Original Snip 

Made of the best Norwa 
iron, laid with special high 
grade tool-steel. 

No other snip has ev*r 
rivalled it in qualitv or in 
the favor of expert tinsmiths 
everywhere. 



The Peck, Stow & Wilcox Co., M ANUFRS. Hand -tools Offered by Any Makdr 



Address Correspondence to 

20 Murray Street. NEW YORK CITY 




MECHANICS' 
MANDY LIST 



Established 1B19 
Five Large Factories 




The 1819 
Original 
P. S.&W 
Snips 



A Handy Book 
for Tool -Users 

Our 165 • p. " Mechanics' 
Handy List" shown above con- 
tatiM 35 page of valuable shop 
information and a catalog of 
over zoo tools, bent free at 
your request. 
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Learn to Moiint 

Specimens Like Tliese 

This advertisement is for every sportsman and 

nature /oyer, everywhere. Write to-day. Send the coupon {or 
our free books. They contain soinetliing of g^reat value to hunters, 
trappers and all people who love the out-of-doors. You should have 
this book. Write for it today. 

Do You Shoot or Fish? 

If so, you should be able to save your beautiful and valuable trophies. 
We can teach you how. We have tauglit over 35,000 of the best 
sportsmen of the country, and they are now doing their own taxi- 
dermy work \ylth wonderful success. They save taxidermists* bills 
and enjoy their spare time as never before. Taxidermy is the most 
fascinating of all professions. We can teach you to mount all 
kinds of game specimens absolutely true to life, by the latest and 
best methods. Easily, quickly and perfectly learned, in your own 
home during your spare time. No need of leaving your present 
employment. You can decorate your home with Nature's best art; 
you can double your interest in sportsmanship. Let your gun and 
rod pay for your vacation. 

QIQ PROFITS ^^^''y ^^^^ ^ 

^ month (lurini: your spare time, practicine Taxi- 
dermy, or if you £0 into the work as a profession you can make 85.000 or more per year. 
You can sell your own mounted specimens for bie profit. You can make bic money doing 
mountine for others. You should investinate this remarkable offer. 

This Taxidermy Boolt Free 

We will send you this book on taxidermy absolutely 
free. It tells you all about our school and the most 
fascinatini: profession of Taxidermy. It will tell 
you how you can learn to become an expert 
taxidci'mist in a few months — by mail — in 
your own home — during your spare 
time. You need this book and if costs 
you absolutely nothing. Merely 
send in the ^rce coupon. Write for it 
today — it is free — we will also send you the fam- 
ous Taxidermy Magazine and hundreds of 
letters from our dclmhted gra Juates. Write today — 
notv— immediately— before vou lay aside the 
paper. 

NORTHWESTERN 

SCHOOL OF TAXIDERMY 

1197 Elwood Bonding 
OMAHA, NEB. 




"A Kbool for sportsmen 

by sportsmen. 



FREE 
COUPON 

Northwestern School 
of Taxidermy 

1197 Elwood Elds. 
Omaha, Neb. 

Gentlemen — Please send me 
your Book on Taxidermy and 
the Taxidermy Magazine; also 
full particulars of the wonderful 
Free Trial of your course of in 
struction. All are to be sent to roe 
free and prepaid— no obligations on 
me whatsoever. 



Name. 



Address . 
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o be /ETN A-iZED is to 

dent by a policy in the /ETNA L 
famous and strong company^r 
and liability insurance ip^il t 



IN 



ffe, 



RANGE CO. This 
accident, health 
but it calls special 
most attractive insurance 



•ms*, 



attention to what it consii 
proposition on the market 

The /ETN/V^Tj^Dollar Combination 

In the exten>^andxvariety of protection this policy 
gives, it is vvtthout^rival. For $ i O a year this policy pays 

$2,250.00/^r d^m\ from travel or burning building accident 

I ,25O.0O fgi^eath from ordinary accident 

2^0.0Q^r natural death 
It ^J^o pays liberally for loss of limb or sight, and provides weekly 
mderrmi^ for accidental injury that results in total or partial 

^Isabmity 

T>r^ payments for accidental loss of life, limb or sight increase 
^ach year without additional cost 

YOU CAN BE /ETNA-IZED FOR A TEN DOLLAR BILL 

/ETNA LIFE INSURANCE CO. 

ACCIDENT AND LIABILITY DEPARTMENT HARTFORD, CONN. 

Send me infcrmation about your $IO COMBINATION POLICY 

Name 



Address 
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Comparison of the Distance Traveled by Earth and Bell Telephone Messagm 



The Orbit of 



Universal Servicd 



In one year the earth on its orbit 
around the sun travels 584,000,000 miles; 
in the same time telephone messages 
travel 23,600,000,000 miles over the path- 
ways provided by the Bell system. That 
means that the 7,175^000,000 Bell con- 
versations cover a distance forty times 
that traveled by the earth. 

When it is considered that each tele- 
phone connection includes replies as well 
as messages, the mfleage of talk becomes 

even greater. 



These aggregate distances, which ex 
ceed in their total the limits of the Sola 
system, are actually confined within th( 
boundaries of the United States. The; 
show the progress that has been made tdi 
wards universal service and the in 
tensive intercommunication betweeJ 
90,000,000 people. I 

No such mileage of talk could be 
sible in such a limited area were it nc 
that each telephone is the center of on; 
universal system. 



American Telephone and Telegraph Company 

And Associated Companies 



One Poiicp 



One Stfstem 



Universal %S>erViCi 
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11 Tools in 
One 




8 







6 timet 

faster 
than 
Emery 
Wheel 



Will not 
draw 
temper 

accessories. This 



Save tools — save time — do all work easier, 
faster by having your tools always keen. 
Luther's Mechanics* Special Outfit supplies 
every sharpening, burnishing and polishing 
need, makes it the work of only a minute 
to do the toughest job of sharpening. The 
outfit consists of the Luther Mechanics' 
Special Carborundum Grinder with 11 
is the most complete sharpening, buflfing and polishing 
outfit ever offered, and the most remarkable value. 

6 Months' Free Trial 

We offer you a whole half year's free trial of this full outfit to prove in 
your own shop, on your own tools, how this grinder saves and makes 
money for you — more than pays for itself in the time you use it free. If 
after a half year's use you do not firmly believe it is one of the greatest 
time-saving and work -saving outfits you have ever seen — if you do not 
believe it is a real money-maker for you, return it to us. No hard feelings 
on our part, and the six months' use will have cost you nothing. Return 
the coupon for our six months' free trial offer. 

Carborundum wheels peel steel away in tiny shavings — no danger of 
drawing temper — no need of hard pressing — no need of cooling with water. 
The sharp Carborundum crystals cut toughest steel as emery does 
copper. Luther Grinders save and make money for any tool user — save 
money by saving time and tools, make money by making allj work 
easier and faster because of keen, bright tools. 

Luther Tool Grinders 

are built like high grade lathes — steel and malleable construction, 
machine cut spur gears, bronze bearings in oil bath, etc The 
machine lasts a life-time, and the wheels are guaranteed for 5 
years and outlast any number of emery wheels in severest 
service. This outfit is a great economy for any tool user and 
we want you to prove it — FREE. 

RETURN THIS COUPON 

Return this coupon for our 
extraordinary half year's free 
trial offer on this entire Me- 
chanic's Special Outfit, and for 
free booklet reprinting from 
McClure's Magazine the story 
of the discovery of the won- 
derful artificial diamond abra- 
sive. Cut out the coupon now. 




LUTHER GRINDER 
MFG. CO. 

1909 Madison Sl, Milwaukee, Wis. 



LUTHER GRINDER MFG. CO., 

1909 Madison Street, Milwaukee, Wis. 

Please send me free and prepaid your free carborun- 
dum bonkletfi and your six months' free trial offer on 
the Luther Mechanics' Special Diamond Tool Grinder. 

Name 

Al>I)KR8K .. 

Dealeu's Name 

Dealeb'8 Address 
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Garage Men, Blacksmiths and Manufacturers 

DONTLETAN 




STOP YOU 

We know that "IF" you could see our lathes you would not hesitate in ordering from 
US, for they are practical in design, unexcelled in workmanship and, size for size, considerably heavier 
than other makes that will compare with ours in general design. 

WHY HESITATE ANYWAY? Every lathe we sell is sent out with our guarantee: Your 
money back, including all freight charges, if you are not thoroughly satisfied. If the lathe is not 
what we claim it is, we want you to send it back. We have sold hundreds of lathes and not one 
has yet been returned. Every lathe sold adds one more satisfied customer to our list. We 
can satisfy you. PRICES RANGE FROM $60.00 UP. 




Address, SEARS, ROEBUCK AND CO., Chicago 

— 
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Pay 17 Cents a Day 

and Own The Printype 
Oliver Typewriter 

IMPORTANT : The Introduction of the Printype Model came as the climax to our 
great advertising campaign in which we offered The Oliver Typewriter No. 5 on the 
17-Cents-a-Day Purchase Plan. For months past we have devoted all our advertising 
announcements to the new Printype Oliver Typewriter, with its revolutionary improve- 
ment in typewriting type. 

The impression has gained groimd that the 17-Cents-a-Day Purchase Plan does not 
apply to the Printype ModeL In some instances the idea prevails that we can even charge 
extra for The Oliver Typewriter equipped with Printype. 

We desire to state with all possible emphasis that The Printype Oliver Typewriter can 
be purchased on the "17-Cents-a-Day" Plan at the regular price of $100. 



The Machine That "Typewrites Print!" 

America rings with praise for The Printype 
Oliver Tyoewriter — the first writing machine that 
successfully TYPEWRITES PRINT! 

This remarkable machine combines all the oper- 
ative conveniences, all the practical improvements 
of the most highly perfected typewriter, with the type 
that from time immemorial has been used for magazines 
and books ! 

It is infinitely superior to the old style, thin out- 
line Pica typewriter type — a fact which none will 
deny. It ranks in importance with visible writing, 
which the Oliver introduced. 

The preference of typewriter buyers is so over- 
whelmingly in favor of Printype that already over 
70 per cent of our total output are "Printypes. ' ' 

The advantages of Printype are self-evident. 
The story is told at a glance. 

Its beauty, its symmetry, its clearness and 
character, lend a new distinction to typewritten 
correspondence. 

Printype Increases Speed 

Not only does Printype enhance the artistic 
appearance of typewritten matter, but it enables 
the operator to attain greater speed, as the type is 



so easy on the eyes. It relieves the tension on the 
nerves and thus gives wings to the fingers. 

OUIVER 

The Standard Visible Writer 

with all its commanding advantages from a purely me- 
chanical standpoint, and its new artistic triumph, its suprem- 
acy Is unquestioned. Its simplicity, versatility and extreme 
durability all revolve around the great basic feature — the 
Oliver Double Type-Bar. 

Without this Double Type-Bar the successful use of Prin- 
type would be absolutely impossible. 



17-Cents-a Day" Plan 



This machine — The Printype Oliver Typeufriier^offered on 
the famous " 17-Cenis-a-Day" Plan — has all the improve- 
ments, all the exclusive features which our experts have 
developed. It has the Vertical and Horizontal Line-Ruling 
Device, the Disappearing Indicator, the Back Spacer, the 
Tabulator, the Adjustable Paper Feed, the Double Release, 
the Automatic Spacer, the Locomotive Base and many other 
innovations which contribute to high efficiency. It operates 
with the lightest touch and, of course, unn'tes in sight 




Why Don't You Write Us Today? 

How can you resist the attractions of "Printype" and the appeal of 
the "Penny Plan?" 

Here is the world's greatest writing machine — The Printype Oliver Type- 
writer— \h» standard visible writer — the regular $100 machine — art/a/Zj' 
offered for pennies / 

A small first payment brings The Printype Oliver Typewriter. Then 
you save 1 7 cents a day and pay monthly. 

Your request will bring the special Printype Catalog, the .details of the 
Penny Plan and a letter written in Printype. Whether you are "Commander- 
in-chief " of a business or a private In the ranks, you will be greatly interested 
in the literature we will send you. (128) 

The Oliver Typewriter Company 



794 Oliver Typewriter BIdg., CHICAGO 



Agencies Everywhere 
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2c a Week Pays Wash Bill! , "^^b„. 

Electricity or Water-Power Doje^ the Workr^ ^ 



Just a^^Twist of the Wrisf Starts or Stops the Mach 

The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at a cost of 2c a week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free to do other work while the machines are doing the washing. 

The.1900 Motor Washer 



ine! 



n[900 Water Motor Washer 

Can be connected with 
I any water tap instantly 




Washes a Tubf ill in Six Minutes ! 

Handles Heavy Blankets or Dainty Laces 

Theoutfit consists of the famous 1900 Washer 
^ with either Electric Motor or Water Motor. 
1 You turn on the power as easily as you turn 
'on the lieht. and back and forth eoes the tub, 
washing the clothes fordearlife. Then, turn 
, a lever, and the washerdoes the wringinff. All 
so simple and easy that it is mere child's play. 




Doing: the wringing with 
1900 Electric Motor Washer 



A Self-Working Wringer Free 
With Every Washer! S^a^Tir'n 

Wrinper. cunrantpe the perfectworkinsof both. 
No extra charite for Wrincer, which is one of the 

finest made. Write for FREE BOOK and 30 Days* FREE TRIAL OFFER! 
Don't doulitl Don't Bay it can't be done. The free book proves that it can. Bat we 
do not ask yon to take cur word for it. We ollor to send a 19D0 Motor Washer on abso- 
lote Free Trial for an entire month to any responsible person. Not a cent of secur- 
ity—nor a promise to buy. Just your word that yon will give it a test. We even agree 
to pay tho freisht, and will take it back if it fails to do all wo claim for it. A postal 
icard with your name and address sent to as today will brine yon the bonk free by je- 
turn mail. All correspondence should be addressed to 1900 WASHER CO., 
50/34 Court St., KiiiKhampton, N. Y. Or. if you live in Canada, Write to the 
Canadian Washer Co.. 3r)5 Yonge St., Toronto. Canada. (23 ) 




Rv All Olldc the most satisfactory light- 
vuua systems made are the 

Yale "Arcolighl" Pipe System 

and the 

"Yale Special" Hollow Wire System 

Easy to install, easy to operate and 
approved by all insurance underwriters. 
Lights instantly. For Stores, churches, 
homes. Gives a soft, brilliant light. 
10 times that of electricity at M the 
cost. Sold strictly on Merit and shipped 
complete ready to set up. Guaranteed 
2 Years. 

Write for catalog. Agents wanted. 

YALE MFG. CO., 28 S. Clinton St.. Chicago 



TRIUMPH STAND LAMP 

A 300 Candle Power Lamp for Home, Store. Shop, 
work bench, library, desk, or wherever a steady and 
powerful liKht is wanted or stand lamp can be used. 
Can be turned up and down like bus, and carried 
around with more safety than a kerosene lamp, and 
Kives 10 times the light at less than the cost 
to operate, which a child can do. Better than 
gas or electric lamps because there is no liose 
or drop wire to prevent their being moved or 
used anywhere. Holds 2 quarts of gasoline, 
always ice cool, and one gallon lasts 40 to 50 hours. 
It has no comi)etitor. 

We have five other distinct linos of gasoline lamps. 
Hollow Wire Systems, and individual gravity lamps, 
unequaled by any other house. Every one a success 
and winner. Our POP Catalog tells all about them. 
Get it now and decide which line you want. 

BRILLIANT GAS LAMP CO. 

Dept. 1, No. 182 N. State Street, Chicago, III 




EXTENSION DINING TABLE AND CHAIRS ^^Of) 

sil Dining Table, extends to 72 inches, $13.50. 4 Dining Chairs. .*7. 6 Dining Chairs, $10 *P"lV^»*J\^ 



SOLID OAK 

48 inch, Soond Top, Pedestal 

This sensational price is 
made possible by our orig- 
inal exclusive method of 
manufacturing in sections 
and shipping in a compact 
package which may be un- 
packed and the furniture 
made ready for use in 
thirty minutes. 

Don't confuse this furni- 
ture with cheap furniture. 
We manufacture quality 
furniture only. 

The oldest and largest firm 
of its kind in the world 

BROOKS MANUFACTURING COMPANY, 71 0 Rust 




You do not risk one cent. 
Use the furniture for thirty 
days in your home. Prove 
our claim that you cannot 
duplicate it for double our 
price— then if you are not 
satisfied notify us and we 
will return all the money 
you have paid. 



Free catalog full of similar 
bargains, giving full de- 
tails, and a postal will bring 
it to you. Send for it today. 

Ave., Saginaw, Mich. 
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Catalog of 3862 Bargains FREE 

EveiTtMMg For the Home — On Credit 

8862 bargains in home-furnishings are illustrated in our big fall catalog, hundreds of carpets and 
draperies in their natural colors. And this great book is free. We have a copy for you, send for 
it. Every housekeeper should have this wonderful book. Better send NOW for your copy. 



Factory Prices 

I'hls catalog shows an endless va- 
riety of thlnprs that make the home 
more cheerful and comfortable. The 
largest city store does not show so 
many home conveniences — and on 
every article we guarantee an abso- 
lute saving of 15 to 50^. No other 
house— cash or credit— sells house fur- 
nishings at any where near our prices 
We Ship Our Goods on 30 Days 
Approval, so yoa can return them 
If yoa find we have not made good 
on our claims. Our whole business 
Is built upon special lots bought for 
epot cash from makers who are bard 
pressed, or from factories whose out- 
puts we control. And wo buy in enor- 
mous quantities. Factories compete 
Trlth each other to sell us, thus we bay 
very close to actual cost. 

Sent for $1JZ5 

No. AK387 

Belle Oak Heater Boras 
kind of fuel. la splen- 
dly nickeled trimmed, 43 
inches hi;;h and has 10 
inch fire pot. Made 
of heavy gauged 
sheet steel and 
highly ornamented 
cast. One of the 
112 stove bargains 
in our stove cata- 
logue, and a guar> 
anteed heater and 
fuel saver. Total 
price |6 85. 




Only 
75 Cents 
Monthly 



f 



Sent for $1.75 




This 
beau- 
tifully 
finished 
Solid oak 
42 inch top t 
table finished in rich 
flaky grain of >^t<f*^ 

golden. Has JflKy'l 
and carved ^55?ir J 
legs. One of i^^^^ii --r 
the specials 
of our bar- 
sain catalog. Only a limited lot to close 
out at this special saving price of tlO.96. 

Only 91.00 Monthly 

No. AK4942 

Sent for $2.50 

^This elegant reversible Brus- 
sels Rug, woven of extra 
heavy, all-wool worsted 
yams, is another example 
if the 3862 bargains in our 
big catalog. Comes in 
colors, green, red and 
,tan, size 9x12 feet. 
$18.00 value, our 
^ price only $16.60. 




Only 91.35 Monthly 



Gttaranteed Savings o n 



Fnnutnre 
Stove* Rag* 
Carpet* 
Men's Clothkf 
Women'* Clotliiaf 



Piano* 

Draperies 
Go-CarU 
Silverware 
Lamps & Qods 



Watbiag Madiinc* 
Moiical InttmmeBt* 
Rcfricerators 
Chinaware 
Scwinf MacUacs 



Easy to Pay Terms 

While Yon Are Uslns the Goods 

On $10.00 On $25.00 Oo $50.00 
Purchase Purchase Purchase 

Pay $1.00 Cash Pay $3.75 Cash Pay $7.50 Cash 
75c Monthly $2 Monthly $4 Monthly 



Over a Year to Pay 

And no matter where yon live or how mnch 
Tou earn, you can buy your home-furnishings 
nere — on credit— without publicity— without red 
tepe. We have trusted the great working class 
for over 27 years, and we know they are honest. 
Several hundred thoupand peoi)lo all over the 
country have open accounts with ns. We give 
them over a year to pay for anything they ouy 
while they use and enjoy the goods. You too, 
can have the same easy -to-pay terms oa any ot 
the 3862 things In oar catalog. 

30 Pays Free Trial 

Anything you select from our bargain catalog 
will be sent you for 30 days approvaU Tou may 
use the goods a whole month before you decide 
to buy them. If they are not more than satis- 
factory— if we have not actually saved you 16 to 
60^ on your purchase — return the goods at our 
expense. We'll refund your small first payment 
—and even pay the frelcht charges both wavs. 
Back of this offer in the endorsement of the 
First Natlon-i Bar.: of Chicago. 

4^ Catalogs Free 

Our New Fall General Catalog of 3862 bar* 
gaina In home-furnlshlngs should be in every 
home. Every housewife will appreciate ito 
thousands of magnificent comforts. 

Our 1911-1912 Stove Catalog shows 112 styles 
of Supremo stoves and ranges from 95c up. And 
any stove you select will pay for Itself in the 
saving of fuel long before you have paid for It. 

Our Women's Apparel Catalog contains 
Illastratlons of all the newest women's and 
Children's clottiliig. right from the fasbioa 
centers. 

Our Men's Clothing Catalog shows all the 

clever dcelKus 1q men's suits uoU overcoats — 
cloth samples of all wool fabrics !□ the newest 
weaves and patterns. 

Send for These Catalogs — They are All Free 
f'c^iJT"o^S"Tm 

■STRAUS ft SCHRAM, Inc., 

a Oept. 1028, SSth St., CMcaso, linnel* 

mGentlemen: — Pleaae leod me the cataloc checked "X." 

■I ICcmralHtDul |H»»M • [""lU^lM* r~|Ui«*i 
■ I iFmiskiMt | \Ktt— \ |Ctollikii| |Cla41ria| 



■ 

iName. 



IPottoffie* 

■ 

lAddrtm StaU. 



15 to 50% Savings 

Everything we sell Is bought for spot 
cash at Btaggorliig reductions and sold 
at factory wholesale cash prices, on 
credit. When makers are caught with 
over-productions and surplus stocks— 
when they need ready cash, they come 
to us. Wo have more customers anc 
buy in larger quantities than any other 
concern. So these makers cut their 
prices, to clear their factories— often 
selling practically at cost. Our entire 
Fall Catalog Is made up of these phe- 
nomenal purchases. We Scoured 
the Worid's Markets to Get the 
3862 Bargains This Wonderful Book 
Contains. And as no middlemen 
share in onr prices we can absolutely 
guarantee a saving of 15 to 60^ under 
any other prices. We Invite you to 
make comparisons at our own expense. 

•,*r$i.oo 

Richly hand earved 
rocker finished in 
American Quar- 
ter Sawed Oak- 
upholstered i n 
chase leather — 
offered here et 
a guaranteed sav- 
ing of 25%. Total 
price $5.25. 

0nly50< 
Monc^y 



HO; AKIOO 
»»nt for 

$2.00 

A magnificent solid 
oak book case finished 
in high gloss golden 
oak color. Has four 
adjustable ahelves, 
bent glass door con- 
venient desk com- 
partment and drawers 
for storing papers, 
etc. One of our cat- 
alog features at this 
price $11.70. 

Only 9 1 eOO Monthly 






a. 



no. AU60 

ns;* $2.00 

This complete outfit consisting of bes- 
■emer angle steel bed in any color — spring 
support steel spring and cotton top mat- 
tress — bought from a factory whose out- 
pat we control. A topnotch value at 111.65. 

Only 91JOO Monthly 



STRAUS & SCHRAM» Inc., Dept. 1028, 35th St.» CHICAGO 



Please Mention Popular Mechanics 



Coj,., ■ -_, ; dterial 
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CPEPIT 




spec i 8^1 This Month 

17-JEWEL GENUINE ELGIN 

IN A 20-YEAR GOLD FILLED CASE, only 
Sent Prepaid on Free Trial at our Rock-Bottom Wholesale Pri 

WW Let Us send you this beau- 

tlful Genuine 17- Jewel Elgin Watch, Complete 
In 20-year Gold Filled Case, Biggest Bargain Ever Offered! 

No Money Dowii-S2.00 A MOHTH 

$2.50 AFTER EXAMINATION. ^^^h^^b mm ^^mmmhm 

You Assume No Risk Whatever in Pealing Witii Us 





b*eaua*, CMfer* you buy or p«y en* Mnt w« piM* th* wateh risht in your own hand* and lot it 
do ita own talking. W* asli NO SECURITY and NO INTEREST-Jiii^t plain honesty amonK men. 
Our Elgin Watchas are so welt known and ourCRBUlT PLAN so easy , that do matter where you live or now 
small your wages, WZ WILL TRUST YOU, so that you and every honest man and woman can own • 
DIAMOND or Hlgh-Qrade Elgin Watch In a beautiful Guaranteed 25.year Gold Filled 
Case and wear It while paying for it in such small payments that you never m^ss the 
money. Writ* Today for Our Big Free Watcli and Jewelry Catalog 
It tellsall about our easy credit plan and how we send Elgin 19-Jewel 
B. W. Raymond and 21 and 23-J*w*l Elgin Verltaa everywhere on Free Trial, without security 
or one cent depoHlt. positively Guaranteed to Pass Any Railroad Inspection. 

HARRIS-GOAR CO., Dept. 218, KAHSAS CITY, MO. ^'''Sl,?S^^\:^T.S^^:r^^^^^ 



p. STEPHEN HARRIS, Pres. 

I want to lend jon a free 
espy of my latest book 
"Facts TS Bane" or all 
about the Watrh Baalncss, 
both at home and abroad. 



never miaa m o 



WATCH AND 

DIAMOND 

BookFRCE 

Write For It. 



Scotch Calabash Pipes 



Why Icill jrourself by smoking a 
strong pipe? You can get a 
Scotch Calabash that absorlM 
all nicotine and poisons and 
ensures a cool, sweet nmoke. 
Money back if you are not 
satisfied. 

THE ROYAL PIPE CO. 
243 Broadway, Nashville, Tenn. 



Price 50c eadi. or 
3 for $1, postpaid 




Stamp* 
Taken 



WONDER LAMP 

The United Factories of 617 Wyandotte St., Kansas 
City, Mo., is making an offer to send a $6 lamp free, 
P 17 express prepaid, to one person in each 
r IVl^lL locality in the U. S. who will show and 
recommend this marvelous incandescent 100 candle 
power oil lamp. Simply send name and address for their offer. 



The value of salt meadows was not realized until 
aviators found them the most suitable portions of _ the 
earth's crust to fall upon. They are Nature's springs 
and hair mattresses tor weary bird men. — Brooklyn 
Eagle. 



ELECTRIC 



GOODS FOR EVERYBODY. World's 
headquarters for Dynamos, Motors, 
Fans, Toys, Railways, Batteries, Belts. 
Bells, Pocket Lamps. Telephones, House Lighting Plants. Books. If it's elec- 
tric we have it. Undersell all. Fortune for agents. Big Catalogue 4 cents. 

OHIO ELECTRIC WORKS, CLEVELAND, OHIO 



WITH THIS $5.50 
TAKE QUICK MACHINE 



MAKE $10.00 A DAY 

which takes and finishes in one minute a nqnarc ot 
button picture in a Postal Card »r Rruoch 
which costs .vou I h»h than one cent iiud sells from 
10 to 15 cents HBcli . No dark room. No Experience 
Necessar.v. The best money getter wherever crowds 
iissemble. Fairs, Carnivals, Conventions, etc. Be 
.vour own boss, a Bmnll investment starts yon in 
business. Write for FREE ritalogdpsprihlnfr miriMarhinos 

INTERNATIONAL METAL & FERROTYPE CO. 

INCORPORATED ESTABUSHED 1891 

Dept. B, 1262-64 Blue Island Ave., CHICAGO, ILL. 




Compare the Prices on 



See the Big Saving! 



Put the prices of Come-Packt Sectional Furniture side by side with the lowest cash figures of the best stores. 
You will find you save over half buying from our factory. We make and guarantee every piece absolutely. Quarter 
Sawn White Oak used throughout. Shipped completely stained and finished, in sections. Your choice of eight finishes. 

$90.75 Dining Room Suite for $42.50 

Ao. Dealers' Priee Come-Pafkl Priee 

413. Buffel (Copper Trimmings) $40.00 $17.75 

337, Extension Divng Table (3 Leaves) 34.75 14.75 

104, Four Dining Chairs 16.00 .., 10.00 

Which price do you pay,.. $90.75 or $42.50 ? 

A ny of the above sold separately at these figures. 

Big Six Catalofc Mailed Free. Six money saving de- 
partments — Amission and Bungalow furniture (200 pieces) 
new Willo -Weave Furniture, Mission Lamps, Cluny 
Lace Curtains, etc Write Today. 

COME-PACKT FURNITURE CO.. 1001 Mwh Street. Ann Arbor, Mich 
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Where Fortune Seekers Win 



100 New Towns and Cities in Western Canada 
are Clamoring for Men Like You 

Write for Big Free Book, "A Chain of Opportunities in Grand Trunk Pacific Towns' 

In 1913, the last spike will be driven on the Grand 
Trunk Pacific, Canada's ocean-to-ocean transconti- 
nental railway that has opened new worlds of oppor- 
tunity for men of push and pluck. 



The main line from Winnipeg to the Rocky Mountains is already 
completed, with a network of branch lines tapping vast areas of the 
finest wheat land in the world. The provinces of Manitoba, Sas- 
katchewan and Alberta, which for the past few years have been the 
scene of the most marvelous colonization movement in all history, 
have filled up so rapidly with farmers that the present era of town- 
building is to meet existing demand for market facilities. On the 
Grand Trunk Pacific main and branch lines are more than a hun- 
dred new towns, in various stages of development, with more than 



S 




TO DA^ 




TOMORROW 





10,000 Business Openings 

In a multitude of different lines. These hundred rapidly 
KrowinK towns are calling for men. They offer splendid rewardi 
for labor of hnnd or bruin. Fortunps are being won in advancing 
values of real estate, in profits on business enterprise*. Artisans, 
laborers— all who are willing to work— command the highest wages. 
Kverybod.v has money. Prosperity is in the air. Opportunity is 
everywhere. The sound of the saw and hammer echoes through- 
out the land. The tremendous activity in town-building typifies 
the spirit of Western Canada— the spirit of Achievement, shown in 
the resistless sweep of civilization, conquering the Lost Best West. 

A New Empire in the Making 

Here is a vast new country, fabulously rich In resources, 
teeming with opportunities, where every man can generously 
■bar* in the fruits of Empire-building. 

Such chances will never come again. Such chances will not 
vait. Even now. as you read this announcement, thousands are. 
o« the way and thousands are ready to atari. This very hour you 
should decide to answer this, the Last Call of the Last West. 

How $2,000 Grew to $235,000 in 6 Years 

John VV. Phillips arrived in Western Canada in 1903 with 
12.(00. Today he pays taxes on S236,(XX) worth of real estate holdings. 
He simply Heized opportunities. Canada did the rest. One man 
makes $18,000 to $.32,000 a year from a general store. Incomes of 
$6,000 to $10,000 and $15,000 a year are common. 

Mirror — the Magic City 

The town of Mirror, named in honor of the famous news- 
papier, the London Daily Mirror, is a typical example of town- 
huilding in Westi^rn Canada. No more striking illustration of the 
rondition of this great section can be given than the following 
fact; One day in the month of July at a sale of lots in Mirror, all 
records were broken. 577 lots being sold in 660 minutes, bringing 
the enormous sum of $251,648. That's nearly a lot a minute! $2,076.00 
was paid for one corner lot. Canada's keenest business men were 
amoHK the bu.vers. 

The town of Mirror already has two banks, two stores, two 
lumber yards, hotel, restaurant and a newspaper. 

Mirror is located on the Edmonton and Calgary line of the 
Grand Trunk Pacific Railway and is surrounded by one of the rich- 
ext agri<'ultural sections of Alberta. Towns of today are cities of 
tomorrow. 

Send for the Great Book 

Chain of Opportunities in 
Grand Trunk Pacific Towns," FREE 

It will quicken your pulse beat to read the astoanding fact- 
stories of sucrews which men in your own circumstances have 
achieved in Western Canada. Send s postal or letter at once. 
Get in early! Let the Coupon be the Hand of Fortune that will 
lead you to the great op|K>rtunity land. 

Grand Trunk Pacific Railway Co. 

G. U. RYLEY. Land Commissioner 
Room 304, Union Station, Winnipeg, Canada 
Or, TRANSCONTINENTAL TOWNSITE CO., Ltd., Agents 
Room 304 , 268 Portage Ave., Winnipeg, Canada (3< 



The Secret of Sudden Wealth 

Individuals are swept along: to fortune by the marvcl- 
ou.sly rapid growth of Western Canada towns. The rate of growth 
seems incredible, yet here are the absolute facts: 

10 Western Canada Towns Grew 500 per cent in J910 
17 Western Canada Towns Grew 4U0 per cent in 1910 
22 Western Canada Towns Grow 300 per cent in 1910 
This phenomenal, unprecedented rate of growth of towns ex- 
plains the startline rapidity and ease with which men make for- 
tunes in Western Canada towns. Such progress is impossible la 
towns that grow at a snail's pace. 

Workers in Every Line Needed Now! 

These hundred busy, thriving towns are clamoring for 
men in oil trades and professions. Right now they offer big oppor- 
tunities to school teachers, lawyers, phvsicians, clerks, book- 
kei'pers. They needarmiesof carpenters, bricklayers. stonemasons, 
plumbers, electricians, machinists, laliorers— skilled or unskilled. 

They offer great inducements for more general stores, drug 
stores, hardware stores, grocery stores, meat markets, shoe stores, 
barbershops, laumlries, furniture stores, millinery stores, repair 
and blacksmith shops, lumberyards, amusement enterprises, etc.. 
etc. The trade of thriving communi*,ies is there — waiting! 

Grasp the Hand of Fortune ! 

If you are ambitious to get ahead: if this brief outline of the 
boundless opportunities of Western Canada stirs your blood, act 
quickly, decisivelu. There is no time to lose. These towns are 
going right ahead, whether you come or not. Why not go ahead 
with them t 



— — SEND COUPON TODAY ''-^"^ 

{FREE Fortune-Seeker's Coupon! ; 



G. U. RYLEY, CommioioDcr Grand Trunk Pacific Railway 
Room 304, Union Station, Winnipeg, Canada 

Dear Sir: I am greatly interested in the opportunities 
offered by 100 new towns in Western Canada. 

I am giving you some information about myself, so that 
you can tell me what is the best opportunity for me. 



Business. 
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Numl>er of Children •• • • j 

I 

Do you wish to invest any money? | 

I 

Name ' 

I 

Street No. or Rural Route { 

I 
I 
I 



(Girt uiM of f rofvMion. liuBiti««« or Irmdfl. > 
Age Married or single (cross nutnne or tho other). 



Town State. 
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The Oil that adds Life 
and Power to your Car. 




"What's that stuff. 
Mister? It looks like 
syrup." 

" Better than any 
syrup for my business, 
Bonnie. It's POLAR- 
TNE — the best automo- 
bile oil on the market." 



J 



POLARINEOIL 
is the final produdt 
of the most skilful 
te^s in the labora- 
tory, supplement- 
ed by exhau^ve 
trials in all makes 
of cars on the road. 

It has won rec- 
ognition as the 
most efficient 
automobile oil on , 
the market ^rictly 
on its merits. 




The Carbon-proof, Frost-proof Oil 

Polarine forms a lading film on the wearing surfaces that makes 
them wear well. 

Polarine keeps its body under extreme heat, yet feeds properly 
even in the colde^ weather. 

No carbon deposits where Polarine is used— no carbon troubles 
with valves or spark-plugs. . 

What Polarine Oil is to the motor, Polarine Transmission Lubri- 
cants and Polarine Greases are to the other wearing surfaces of your 
car — efficient, uniform, perfect lubrication. 

Send for the Polarine Booklet to the nearest agency of tha 



Standard Oil Company 



(Incorporated! 
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$500.00 for 

This Simple Invention 

Perhaps some reader of Popular Mechanics 
Magazine can help us to solve this problem: 



We control 92% of the oyster beds 
from which genuine Blue Point 
oysters come. 

Because no one has ever trade- 
marked oysters, substitution and 
fraud are easily possible. 

How can we mark the shells of 
our Blue Point oysters so that the 
consumer can be sure that he is get- 
ting the genuine and not the sub- 
stitute? 

The marking must be accom- 
plished without hurting the oyster, 
or detracting from its flavor or at- 
tractiveness. 

It must be of a nature that will 



show on both upper and lower shells 
and that will withstand the water 
incident to handling the oyster. 

It must be so distinctive that we 
can prosecute frauds — those who 
advertise and offer Blue Points with- 
out this mark. 

The whole cost of trade-marking 
oysters must be less than 25c a 
barrel — which contain from 800 to 
1800 oysters. - 

We have thought of dipping the 
point of the oyster in blue plaster 
of Paris, and of sand-blasting two 
lines across both shells— but we have 
never worked either of these 
methods out. 



To the inventor who devises a method which 
we can adopt we will pay $500 in gold. 

To the inventor who furnishes us with an idea, not complete in itself, 
but which enables us to perfect a method, we will make a suitable reward. 

You can easily get oyster shells to experiment with. Send your solution to 

Sealshipt Oyster System, 42 Central Street, Boston, Mass. 
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MR. H. ELLIS CHANDLEE 



WHAT VOU INVENT! 

Jf'^'''^ JL dlllliiiiiiii# A ID JP 



YOUR IDEAS MAY BRING YOU A FORTUNE 

There is A Constant Demand For Good Inventions. 

One of our clients recently made $85,000; another $7,000; another 
$5,000; another $3,400; two others $1,000 each, and two others $500. 

: WRITE FOR : AUo. "U. S. LETTERS PATENT," telling how to obtain a patent. 

/^OOrkD Tl T1VT¥'T'"V 99 "THOUGHTS THAT HAVE PAID," a history of successful inventions. 
fJl;^rVrlC 1. U.NI 1. M "TESTIMONY." giving our testimonial letters from manufacturers and 

inventors. 

A List of Needed Inventions Mailed free to any interested person 

IF YOU HAVE AN INVENTION send us a rough sketch and description, 
model or photograph of it, and we will give you our opinion as to its patent- 
ability WITHOUT CHARGE. If our opinion is favorable, we will issue a con- 
tract binding us to .refund every cent of our fee if we fail to obtain a patent. 

This assures you that we will not make appli- ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
cation unless the chances of success are good, 
and that every effort will be made to obtain 
an allowance. We advertise the patents of Onr 
Oients for sale in prominent dailies free of charge. 
"Prompt and Proper Service" 



H. Ellis Chandlee & Co. 

Suite 55, Bornot Building, WASHINGTON, D. C. 



i 
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PATENTS 



TRADEMARKS AND 
COPYRIGHTS SECURED 
OR FEE RETURNED 

SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 

Send us a model, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect. 

This Certificate of Patentability will protect the inventor 
and serve as proof of the invention until the case can 
be filed in the U. S. Patent Office. 

OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inven- 
tors who require financial aid to obtain patents. 
It is useless to attempt to interest? capital unless 
evidence is furnished that the invention is pat- 
entable. Our certificate gives this necessary 
assurance. 

OUR FOUR BOOKS MAILED FREE 
to any address. Send for these books — the finest 
publications ever issued for free distribution. 

HOW TO OBTAIN A PATENT 

Our illustrated eighty-page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated 
and described. 

FORTUNES IN PATENTS 

Tells how to invent for profit, and gives his- 
tory of successful inventions. 

WHAT TO INVENT 

Contains a valuable LIST OF INVENTIONS 

WANTED and suggestions concerning profitable 
fields of invention; also information regarding 
prizes offered for inventions, among which is 

PRIZE OF ONE MILLION DOLLARS 

offered for one invention, and $10,000 for others. 
PATENTS THAT PAY 

Contains fac-similes of unsolicited letters from 
our clients who have built up profitable enter- 
prises founded upon patents procured by us ; also 
indorsements from prominent inventors, manu- 
facturers. Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS' INVENTIONS FREE 
in a list of Sunday newspapers with two million circulation, in manufacturers' journals and in the 
World's Progress. Sample Copy Free. We also send a LIST OF PATENT BUYERS. We not only 
save you time and money in securing patents, but obtain patents which PROTECT the invention 
and PAY. After the patent is granted we assist you TO SELL YOUR PATENT. 

FOREIGN PATENTS 

WE HAVE DIRECT AGENCIES IN ALL THE PRINCIPAL FOREIGN COUNTRIES and can 
secure FOREIGN PATENTS in the shortest possible TIME and at the LOWEST COST. We 
GUARANTEE TO SECURE THE FOREIGN PATENTS OR RETURN OUR FEES. Write for our 
Illustrated Guide Book on Foreign Patents, sent free to any address. 

REFERENCES: 




VICTOR BUILDING 

Our new $150,000 buildinK, opposite the U. S. Patent 
Office, specially erected by us for our own use, 
designed and equipped with all modern 
appliances for our patent business. 



Second National Bank, Washington, D. C. 

R. G. Dun & Co., WashinRton, D. C. 

National Savings and Trust Co., Washington, D. C. 

Smethport Glass Co., Smethport, Pa. 

Schrade Cutlery Co., Walden, N. Y. 

Clum & Atkinson, Brass Founders, Rochester, N. Y. 

Rochester Rotary Pump Co., Rochester, N. Y. 

Lawrence Mills, Mfrs. Bed Spreads, 51 Brooke Ave., 
Englewood, N. J. 

The Melvin Gauge and Signal Inst. Co., Scranton, Pa. 

Damon Mfg. Co., Mfrs. "Missing Link" Flour Mill Dis- 
integrators, Bowling Green. Ky. 

Modem Canner Co., Mfrs. Canning Machinery and 
Canners' Supplies, Bridgeport. Ala. 

M. Winter Lumber Co., Sheboygan, Wis. 



C. K. Lassiter, Mechanical Engineer, Schenectady, 
N. Y. 

Pitner Gasoline Lighting Co., Chicago, 111. 

Sprout, Wardon & Co., Mfrs. of the Monarch Feed Gov- 
ernor, Muncy, Pa. 

The L. B. Dozier Co., Mfrs. of Plumbing, Heating and 
Machinery- Supplies. Columbia, S. C. 

B. B. Earnshaw & Bro., Mfrs. "Cream Blend" Flour. 
Washington, D. C. 

A. L. Schultz, Consulting Engineer, Pittsburgh, Pa. 

Arthur H. Swan & Co., Mfrs. of Peel-Blade Tips, 279 
Warren St., Roxbur>'. Pa. 

The H. W. Moore Piano Truck Co., Anderson, Ind. 

The Culver Novelty Co., Mfrs. of Carbureters and 
Mixers, Culver, Ind. 



VICTOR J. EVANS & CO., ^^IS.T^?##.i"st.''N'.'t^ 

(Formerly EVANS. WILKENS & CO.) 
Opposite United States Patent Office WASHINGTON, D. C. 



Cl 
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-> tw Protect Your Idea! ^ 



PATENTS THu PAY 



"My Trade-Mark" 



Special Offer: 

Mr. Inventor: I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea or invention for FREE examin- 
ation of U. S. PATENT OFFICE Records and report as to patentability of the same; — to find 
out as to whether you are entitled to a patent will not cost anything; — then, if your invention 
is new, upon receiving instructions, I will prepare ALL necessary (application) papers. 

DO THIS AND SAVE TIME AND MONEY! 

WRITE NOW! 



Lincoln National Bank. 

Washington, D. O. 

NOTE: When writins these eli- 
•nU send two-cent stamp for 
reply. 

Little Giant Hay Press Co.. 
Alma, Mich., and 

Dallas, Texas. 
American Railway 

Appliance Co.. ' ' 

Oil City, Pa. 
Farmers' Mfg. Co., 

Norfolk, Va. 
Anderson Mfg. Co., 

Tulsa, Okla. 



Highest References: 



Griffin Mfg. Co.. 

New York. N. Y. 
Warsaw Paper Box Co.. 

Warsaw, N. Y. 

Sanford Mfg. Co., 

Sanford, N. O. 
Butler Engineering Co., 

Akron, Ohio 
Thompson Drug Co., 

Sioux City. Iowa 

Garl Electric Co.. 

Akron, Ohio 

Gray Lithograph Co., 

New York. N.Y. 



Iowa Mfg. Co., 

Oskaloosa, Iowa 
New Era Mfg. Co., 

Y airfield, Iowa. 

Bernhard Furst, 

Vienna I, 
Anstria-Hungary 

A. J. Corsi. 

Irish Town, 

Gibraltar 

Otto Ton Kottenburg. 
Schwindstransp 20, 
Frankfort A M. 

Germany 



H. A. Fonseca, 

Kiea Dos Ourives 20, 
Sobrado, liio de Janiero, 

Brazil 
Electro Importing Co., 

New York, N. Y. 
Rex Electric Co.. 

St. Louis, Mo. 
Sam'l Allen k Son Mfg. Co. 

DansTille, N. Y. 
Smith-Evenson 
Electrical Co., 

Seattle, Wash. 

Camp Conduit Company, 

Cleveland, Ohio 



INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 

I am admitted to practice before the United States Supreme Court and others 

"I want to thank you for the most encellent services you have rendered me in this suit [B. Williams vs. Central Drue Co., U. S. C. C, 
Northern District of Illinois' — K. Div.], and assure you that 1 appreci.ite it very much, and if at anytime I can secure some business for 
you, I will be only too glad to do so." (Signed) J. THOMPSON, Mgr. Central Drug Co., Sioux City, Iowa, 



Other Intiportant Suits Successfully Settled 



FREE: Two Books— 6 1 -page "Inventor's Guide'* and 64-pase 
"Proof of Fortunes in Patents — What and How to Invent" 



Foreign Patents a Specialty 

If you have a U. S. application write me for excellent literature and 
terms for proinotine your Foreign Patents. Liber,-»1 discounts. 



I Advertise My Clients' Patents Free 

in a publication having over 2,000,000 circulation. Write for Special 
Offer. Successful clients in every section of the U. S. 



COMPARE MY LDCATiaN WITH OTHERS 

MINE IS THE BEST 



E.E.VRQOMAN 




$287,540.00 
MADE BY MY CLIENTS 

YOU Should Have My FREE BOOK 

Telling HOW OTHERS will do the 
same IN THE FUTURE. "WHAT and 
HOW to INVENT" BOOK FREE! 



"I received ONE HUNDRHL) DOLLARS ($100.00) down (in re my 
Can Righting Machine inventions) and in thirty days NINE HUNDRED 
DOf-LARS ($900.00). and when my patents are issued ONE THOUSAND 
DOLLARS ($1000.00) more. I can conscientiously state to my fellow 
inventor that he will do the right thing by placing his patent business 
in Mr. V'rooman's hands for the liest iron-clad patents." 

(Signed) WILLIAM C. BRIDGES. Wapello, Iowa. 



My Office and the Patent Office 

Across the street from the U. S. Patent Office 
Expert— Prompt Services 



High-Class Work — Elxcellent Testimonials 



871 F street. N. 



E.E. VROOMAN, ^atent'Ta " Wash., D.C. 
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PATENTS 



THAT PROTECT and PAY 



Send for FREE 96 -page book. 
Advice free. Terms reasonable. Highest references. Best results. 

Send sketch or model for FREE examination and opinion. 

Recommended Patent Lawyer in the Bankers' Register and special list of selected lawyers. 
Also in Martindale's Law Directory, Sharp and Alleman's Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime's International Law Directory. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A large list of strong recommendations furnistied free 

WATSON E. COLEMAN, Patent Lawyer, 622 FSt.,N.W.,Washington, D.C. 




Patent Your Ideas— It Pays 

" WE GUIDE YOU TO SUCCESS" 

25 years' experience as Attorney and 
U.S. Patent Examiner. Send sketch 
of invention for Free report and Illus- 
trated Guide Book, No Patent— No 
Charge. We succeed where others fail. 

BUNYEA PATENTS CO. 

Room 27 WASHINGTON, D. C. 



PATENTS 



UNDER THE LAW 

must be granted for any 
^^^^^^^^^^^^^^^ novel invention, but are 
^^^^^^^^^^^^^^^ worthless, unless carefully 
protected. If others cannot safeguard your invention, I 
can. HONEST advice free. Send for it. 

HIGHEST REFERENCES IN V. S. 

HERMAN A. PHILLIPS, 800 H. St., Washington, D. C. 



One Inventor gets rich ; another eets nothing. New 129 p. bouk 
P_ t-^—t- CV^^a.n A of Vital Advice, Great \'alue anrl 
* aieni rOrTUIie intense interest to Inventors, tells 
Ti /jji, About Prizes, Rewards, Etc Fortune ■ Making Inventions 
Past an t Future. Mailed for M cents postage. 

PobllslKrs Palcol Sme, Dept. 45, Barrister Bldg., Washington, D. C 




YOUR IDEAS 

$100,000 for one invention; another 
$8,500. Book "How to Obtain a Patent" 
and "What to invent" sent free. Send rough 
sketch for free report as to patentability. We 
advertise your patent for sale at our expense. 
PATENT OBTAINED OR FEE RETURNED. 

CHANDLEE & CHANDLEE, Patent Atty*s 

1044 F. Street WASHINCTON. P. C. 

LANGDON MOORE 

Counselor-at-Law and Patent Attorney 

Patents, Trade- Marks 
Designs ^nd Copyrights 
9tb and F Streets, WASHINGTON, D. C. 

Formerly Examiner U. S. Patent Office 
SEND FOR BOOKLET 



WANTED -IDEAS 



The demand for good, patentable ideas is greater than ever 
before. Am constantly in receipt of letters from parties desiring: 
to buy patents procured through me. Electrical devices, tools 
of all kinds, advertising novelties, agents' supplies, mail order 
articles, and many other inventions are sought after. Protect 
your idea! Write for "Stepping Stones" (containing over 2tni new 
inventions wanted) and new guide book "Successful Patents." 

Clients' patents sold free. My personal services. Highest references. 

RICHARD B. OWEN 

9 Owen Bldg. WASHINGTON, D. C. 



CAPITALIZE Y0UR6RAINS 



A Patent of Quality 

is the only kind that will protect your invention 
and make it salable. You need my free ad- 
visory information. Send for it. 

GEO. R. HAMLIN. Patent Lawyer 

801-8th Street, N. W. WASHINGTON, D. C. 



PATENT YOUR BWENTION 

The only way to protect it. Let us send you our free 
search and contingent fee proposition. Free Booklet. 

MILO B. STEVENS & CO., Attys. 

ESTAHI.ISHED 1864 
685 F St., Washington ; 353 Monadnock Blk., Chicago 

Guaranteeii hy H.inkrrs' Register .iiul highest rating by 
.Martindale's l.aiv Uirectory. 



PATENTS 



C. L. PARKER 

Ex-Examiner U. S. Patent Office 

Patent Lawyer 

210 MCGILL BLDG. 
WASHINGTON. D. C. 



Patents, Trade Marks, Copyrights, Patent Litigation 

Handbook for Inventors, *' Protecting, Exploiting 
and Selling Inventions" sent free upon request. 




A Talk to the Inventor 

LEARN HOW A PATENT MAY BE MADE VALUABLE 



Send 



If there is any l>asis for an application in your idea. I can find 
it But I will explain it to you before filing your application. 
Copies of Nearest Patents, and Report, in Every Case 
I have patented inventions reported unpatentable elsewhere 

H. L. WOODWARD. 9th and G Sts.. Opposite Patent Office. 



f _ { What You Siioulii Know 
fDiri7 ' What to Invent 
hKtt -^ What NO'f to Invent 
BOOK f How to Sell Your Patent 
WASHINGTON. D. C. 



Cr 
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^97l£ per carat 

— world's lowest price, 
from Importer Direct to 
g^You. Jewelers ask |150 
^ to $175 per carat. Note 
our prices: 14 carat, 
$8.25 ; X carat, $17.50; }4 
carat, $45. 1 carat, $97.50. 
Your unlimited choice from latest styles in fine 
artistic diamond jewelry for men and women. 

Tho Rsief^h Plan and safe 

■ ne pascn nan ^^^nnH of selecting 

your diamond by mail. Besides saving 40% to 60% 
m price, we are sure of pleasing you, because we 
ship any diamond you select, for your thorough ex- 
amination, without obligating you ; entirely at our 
expense. No deposit required. 

We Legally Guarantee thecarat weight 

^ r quality ana 

value of every diamond. Also allow full purchase price 
on an exchange. Also contract to refund 90% in cash 
any time, for any reason. Where else can you get equai 
Mfety. at any price? _ _ _„ 

OUR DIAMOND BOOK (FREE) 

the handsomest, most authorita- 
tive diamond guide everproduced. 
It represents the experience of 33 
years of successful diamond sell- 
ing. Illustrated in colors, cover by 
' famous painter Spielberger. You 
cannot buy a diamond intelligently 
without the information it contains 

Cut out this ad NOW for reminder. - WRITE TODAY FOR YOUR COPY. 
L BASCH & CO^ D«pt B , 347 S. State St, Chicago, lU. 




INVENTORS 
OF WIDE 
EXPERIENCE 



PATGNTS 

employ my method in securing patents. So will you 
eventually. Why wait? Just send for my book. 
Every client secured becomes a client for life. 

WM. T. JONES. 803 G St.. Washington. D. C 



CIGARS 




from maker to smoker, by mail, at wholesale price. 
Send for catalog. U Redama Cuban Factory, 4I4A, E. 32dSt.,N .Y. C. 

ARE YOU A SUCCESS? 



Are you content with your present condition ? Or 
have you ambitions? Do you wish to climb the lad- 
der of success until you get to the top ? To accom- 
plish something th.-it may bring you fame and 
fortune? If so, you must attend to your physical 
development, l»ecause the arteries and nerve cells 
are the feeding machines of the brain, and unless 
the machinery is kept in running order it will not 
perform its proper function. Proper Physical Cul- 
ture is playing a prominent part in the general 
development and success of the human race, and 
the best known method is The Strongfort Sys- 
tem of Physical Culture, as taught by Lionel 
Strongfort (Max Unger) the World's Strongest 
and Most Perfect Athlete. Read his book, " In- 
telligence in Physical Culture." A Wonder- 
ful Book by a Wonderful Man. This book 
tells you how perfect health may be gained and 
maintained. A revelation in health culture and 
body building. Explodes many fallacies and 
fads. Tells why systems fail ; teaches new truths. 
An education on deep breathing, great strength, 
vitality and The Secret of Success, You cannot 
afford to miss this hook. Perhaps, you, too, can 
accomplish something impossible if you have the 
strength of mind and body to realize your ambi- 
_ tions. The Strongfort System will give you vitality, 
p LIONEL STRONGPORT strength, health, and strong nerves, which will set 
you on the road that leads to fame. My methods are original, intelli- 
gent and effective, and you have mv personal attention. SEND FOR MY 
BOOK NOW ! "Eiery llnie I fnl blue Igel out your booklet, arxl can almost recite many of lt( 
pagN," says one. "The only sane Fhyslcal Culture Booklet," says another. See 
what you will say. Enclose 4 cents for postage. , 

LIONEL STRONGFORT 

Dept* "P-S.," Castle Stronsforl, Mohegan Lake, N. Y. 



Gc-ntleint-n's I rainini: On;irtt'rs and Hyvii- 



Institiitt'. 



Do You Need A Gear 



of any description for any purpose ? 
We carry practically all the standard 
sizes in stock ready for immediate 
shipment. 

We make gears of any style, size or 
material to order — promptly. 

Our new free catalogue contains 
tables and rules for figuring both 
spur and bevel gears. 

Grant's " Treatise on GEARS"— Price $1.00 is a 
valuable reference book for ihe student and designer. 

Philadelphia GEAR Works, Inc. 

1 120 Vine Street GEO. B. GRANT, PRES. Philadelphia, Pa. 




DON'T DISCARD 

BROKEN PARTS 

Have them welded toeether by the Oxy-Acety- 
lene Process. Steel, Oast Iron-, 
lironze. Cupper, Aluminum and all 
other metals t-aii be weltle«l. Manu- 
facturing quoted on. Welding; 
e<iiiii>ments for repair shops or large 
plants supplied. 

DAVIS BOURNONVUXE CO. 

105 West Street NEW YORK. N. Y. 




IIUl/I^IIITADC Our Brain Belongs 
111 ¥ Eill 1 VKa to You. Our Ideas 

Are Free of Charge. 
All we want in return is to build your model* 
special machinery, dies, tools and ji^s to 
nianulacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops in the country. Ask for Booklet No. 
17. Consultation free. Experimental work 
strictly confidential. 

A. NACKE & SON 
23t-2« S. 9th St.. Philadelphia, Pa. 



FISH PICKS STRAWBERRIES— Fred Vosen, fish- 
ing in the Lee reservoir, heard on shore a noise that he 
at first supposed was made by a mtiskrat, but on in- 
vestigation it proved to be a big carp. 

He watched the fish for some minutes, and says that 
along the shore strawberries hung over the water, a 
distance from 4 to 10 in. from the surface, and he was 
surprised to see the big fish bobbing its head out of 
the water and grabbing the berries. He watched the 
carp repeat the operation half a dozen times. He then 
tried his bait and succeeded in hooking the fish, but 
had to shoot it before he could land it. The carp 
weighed 32 lb. — Philadelphia Record. 



SETS or CASTINGS OF K 

MODEL ENGINES- ^ 



Let Us Do Your 
Manufacturing 



Buying material in large quantities andhav- 
ine a modem factory equipped with the 
latest machinery enable us to make almost 
anything in metal or wood at a very low 
price. Estimates free. We have a complete 
model and pattern department. 

TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 



DIES, FINE TOOLS special 

METAL SPECIALTIES UvENTIONs" 



MOORE & CO., ^" ^ci-^Tco"'"" 



PERFECTED. 




MECHANICAL 

SUPPLIES AND MATERIAL 

of all kinds. 
EXPERIMENTAL AND 

LIGHT MACHINEWORK 

to order. 

132 MILK STREET. BOSTON 



HONEST MAN OR WOMAN WANTED , 

in every town to represent well-known wholesale firm. Ex- 
perience unnecessary. Must furnish good references. Easy, 
pleasant work. Fair salary to start. 

McLEAN. BLACK &. CO., 701 Doty Building, Boston. MaM. 



BIG MONEY FOR YOU 



Selling our metallic letters for ofiBce windows, store fronts, and t 
glass signs. Any one can put them on. Nice, pleasant business. 
Write today for free Hiimple nnd full jiHrtieulars. 
METALLIC SIGN LETTER CO., 406No.Clark St., Chieago 

. ■ » 

Every Boy His Own Toymaker 

Greatest boys' book ever written. Tells how to make a Steam 
Enerine, Microscope, an Electric Telegraph, Telephone, tlagie 
Lantern. Boats, kites, balloons, electrical and mechanical 
toys, traps, fishing tackle. 200 illustrations. Price only 10c 
postpaid, 3 for 25c. Westrru Futile COn St. Paul, HIdb. 
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Blow CatakK No. 22 
Vacuum Catalog No. 23 



LEIMAN BROS. 

BLOWERS 
VACUUM 

PUMPS 

forall Gas and Oil Appliances, Sand 
Blasts, Boat Whistles. Calliopes. Gas 
Producers, Gas Boosting, Testing 

VACUUM CLEANING 

Take up own wear. Small 
Piston. Big Air Space. No 
Springs. Powerful. Noise- 
less. Can't get out of order. 

LEIMAN BROS. S^VIVrk 



& LATHES 




Screw Cutting 
Power 



/h^l^ Screw O 
^ / 1^ Foot or F 

t/ 9 toT^ 

=CATALOG FREE: 



inch 



SOUTH BEND MACHINE TOOL CO.. 423 Madison St.. South Bend. Ind. 




LATHES 

9 to 13 -inch Swing 

List price $75 and up according 
to size. When ready to buy send 
for Lathe Catalog and prices. 

W.F.& John Barnes Co. 

100 Ruby Street. ROCKFORD. lU. 



MUST RESPECT DEIAD ROYALTY— A Vienna 
court has sentenced a woman, Leopoldina Futschel, 
to three months' imprisonment for ahusinp: Empress Ma- 
ria Theresa, who died in 1780. Frau Futschel. who had 

Rife Automatic Hydraulic Ram Izr^.^oZ^uoT^To 

expense: 2 (eet fall elevates water 50 leet, etc. (iuaranteed. Catalosrue free. 
RIFE RAM COMPANY 2131 Trinity BuildinK. NEW YORK CITY 

Am GAS! L ATEST INVENTION 

standard Vacuum Gas Machine makes gas 

automatirally! L'si-s 97)< ordinary air! Cheapest, 
.safest, most hygienic for lighting, heatiiiK and 
eooliing! All conveniences of city gas! Non- 
poisonous, non-asphyxiating, inexplogive and in- 
odorous! Macfitnc always readyl Gaa can tw made for 15c 
per loOOcu. ft.! 25 times cheaper than acetylene! Cheaper 
than keroHono lamps. «^iectririty or city gnal Savinfr will pay 
for the miichine in a lew months! Atfent-s wanted everywhere 
in the tTnited Stated and abroad! Muchino of 25 litrht capac- 
ity. $125. 

Slandanl-SilleHe Light Co.. 10B Michigan St., Chicaeo. U.S.*. 





^PUMPS^ 

For Well or Cistern Water 

USE ANY KIND OF POWER 

Automatic or Hand Controlled 

We furnish Tanks, Fixtures, etc. 

"JAR VIS" 



900 River Street 
LANSING, MICH. 



You May Crowd a Crescent Jointer 

to the limit of ca|iarity and 
tlie niacliine will do work 
just as smoothly as thoiigli 
.von had not crowded it at all. 
Huilt in six sizes. Send for cat- 
alog telling all about them and de- 
scribing our line of Band Saws, Saw 
Tables. iPlaners, Planers and Matchers, 
Shapers. Swing Saws, Borers, Disk 
Grinders, Variety Wood Workers. 

THE CRESCENT MACHINE CO., 93 Columbia St, Leetonia, 0. 




THE RED DEVIL MOTOR 

DO YOUR WORK 

6 - incli Motor 

Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. ^4 
horse power on ^i^-inch 
pipe, 80 pounds pressure; 
1 horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffing 
wheel, silver polish and 
pulley, $3.(K). No. 1493 
Motor and pulley only, 
$2.50. % horse power 
on Sti pounds pressure. 
Improved construction. 
Speeds, 3,<kiO to 5,(M») 
revolutions per minute. 
Only scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 

output «-arraiits the price. ' 'ISJET' 6-Inch 
Money back for any reason. jljiB' iIh Bucket 

CATALOGUE AND ^H^^H Wheel 
LARGE SHEET FREE 

DIVINE WATER MOTOR CO. 




Dept. T 



UTICA, NEW YORK, U.S.A. 



For the name of your local hardware or tool dealer, we will send you free 
booklet on " Theory and Desijin of Water Motors." 



Norton" Water Motors 

Lead Tbem All 



I'at. March 
19U 



"Model B." for grinding, (lolishing. *9 CA 

running fans, etc ^OtOv 

"Norton Improved" with Patented com- 
bination shift gear, for flat or tffi CA 
round belt ^U.Dw 

Very powertul. Catalorae sent upon reqiieit 

NORTON WATER MOTOR CO.. Roslindale. Mass. 




J. B. 

Norton 



LET THE ^^MULTIMOTOR" RUN YOUR SHOP! 

Every Mechanic. Cari)enter. Contractor. Repairman. Black- 
smith, Home Owner needs this midget engine. liuns hand- 
power or tread-power machines perfectly. Speed .500 to 600 
revolutions per minute — adjustable. Weight 250 
lbs. Self-governing. 




Runs for Less than One Cent an Hour 

Saves time, money, muscle. HOOK FREE! Send 
toda.v. Also Farm Pump Kngines and high-powered 
engines. Dealer's name on request. Address 
FULLER & JOHNSON MFG. CO., 10 Partndge Street, Madlson.Wis. Est.1S40 



30 Days 
FREE 



Have Running Water ^ 
On Your Place ^K^r 

ever you like — Bath, Laundry, Toile 
Kitchen, Upstairs and down. Bams, 
Lawn. Force enough for tire pro- 
tection. Air pressure £'uara»(eed 
at all times by o\xr patent punt fi. 
.So simple anyone can install. 
Every detail worked out for 
your individual needs by expert 
engineers without charge. Com- 
plete specifications furnished. 

BurtonWater Works 

received only meda 1 ever awarded 

a water supply system — proof of 

its superiority. Best constructed tank on market. Sold on 3oDay»' 
Free Trial. Correspondence with Villages, Towns, Public In- 
stitutions as well as fanns, ranches, country houses solicited. 
Write for testimony of satisfied users near you and booklet, 
"An Interesting Tale Simply Told." 

C. A. Burton Water Supply Co.. 2i West 7th. St.. Kansas City.Mo. 




$50.00 Up. 
Lasts a Lifetime. 



Cc 



m 
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B & S Steel Rules 



llllllljlinihllhl Hilliillhli'llMllirilinlihlililHililil.lilililn 



We make all varieties of 
steel rules, both Metric and 
English measure. So accu- 
rate are these rules that they 
' are considered as standards 
in all parts of the world. 
They can be obtained with 
almost any series of gradua- 
tions from 8ths to lOOOths 
parts of an inch. 

SEND FOR A CATALOGUE 



'ililililMihlililililil lililU.iiiililililililililililnl.!'^Nlilililililililil.!i!,iililiiilr]|ilJihlililiMilil'lilililii.lilili 



BROWN & SHARPE MFG. CO. 

PROVIDENCE. R. I.. U. S. A. 



A FREE 



r-"SAW POINTS 

We have just issued a book- 
let called "Saw Points," that 
gQQ j^LET ^'^^ show you the proper way 
— to care for your Saw. 

Every user of a Saw should know how to care 
for it as a Saw won't saw unless it is properly set. 

A Saw will render poor service if not kept in 
good condition and a Saw to obtain the best 
results with the least possible effort must be 
properly set and sharpened. 

Send a postal for our booklet No. 8 "Saw Points." It will 
tell the correct method of using the Morrill Saw-Set 

CHAS. MORRILL 

277 Broadway NEW YORK 




VFK/N 

Measuring Tapes 

Now made with Instantaneous Readings, the 

big improvement in markings. Saves time and 
eliminates errors. Send for sample piece of tape 
and our complete catalog. 

TH E /UFMN /fui£ (^O. 




New York 



SAGINAW. MICH. 
London, Eng. 



Windsor, Can. 



been ordered by the police court to be expelled from 
Vienna for some offense, heard from a fellow prisoner 
in her cell that the law providing for expulsion from a 
town was passed, in Maria Theresa's reig-n. "She then 
relieved her feelings," says a London Standard corre- 
spondent, "by violent abuse of the great empress, not 
knowing or not caring that under the Austrian law the 
ancestors of the emperor are protected from unduly un- 
favorable criticism, written or spoken, for two hundred 
vears back." 



WE SHIP ON APPROVAL 

Our liiirnl Power Angle Bendersaie 
so indispensable ior bendine rods, 
squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship toolsfor 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make hand power 
Tools for bendingeves, hooks, "L " 
shapes, hinges, rings, etc. Write 
ior cctinplcte descriptive catalogue 
124 No. JeWerson St., Chicago; 2B Cortlandt SI.. NewTofk City 




WALLACE SUPPLY CO., 



Another New "YANKEE" 
PUSH BRACE, No. 75 

Drives Wood Augers up to 5-8 in. easier and quicker than 
a Bit Brace. Drives or Draws Screws, and takes all the small 
tools used in a bit brace. A fine tool for crowded corners. 




a./-iJ_PHILADA.PA.U.S.A.. 

^^^^^ 



Bearing down on handle drives the tool, giving it the quick 
and easy motion of the "Yankee" Spiral Drivers. Built for 
good service — it's a " Yankee." Let Your dealer show you one. 

SEND FOR BOOK OF LABOR SAVERS 

NORTH BROS. MFG. CO., Station Q, PHIUDELPHIA, PA. 




i 
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A COLO MEDAL 
WILA P*. 
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Files That Stand the Test 



Many an ordinary file becomes useless in a very little while. After being used several times the teeth have lost their 
sharpness — the cutting- edge is gone— the file is worthless. Now the safe way to buy a file is to ask your dealer for 

Gold ilr Medal Files and Rasps 

Then you are sure of getting the finest file manufactured. Every one is made of a superior grade of crucible steel, 
cut on the latest improved machinery by expert workmen and tempered by our secret chemical process that pro- 
duces the finest temper known. The result is what every mechanic knows as 



"The File that Files 



»» 



Remember the name — Liveright— and look for the star. If not at your dealer's, write us direct. 

LIVERIGHT BROTHERS (Not in the Tru.t) Philadelphia. Pa. 



The Handiest 
Tool Holder Made 



Constructed of hardened steel ; accurately machined ; and will 
hold securely, round, flat, square, hexagron, and shaped tools in 
the tool post, from the largest sized tool down to a No. 6(J drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 

BMrkPr* A M Manufacturer of SPECIALTIES 
• Tews Court, Newport. Rhode Island 



GASOLINE SOLDERING IRON BLOW TORCH 



This tool spells satisfac 
tion. Get Booklet today 



EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 



Mechanics' Grand Bench $16.00 

is just the bench tliat every Mechanic ought to have. This illus- 
traiion shows correct construction. The bench is 48" long. 23" 
wide and 38" high, and is fitted with a 
first-class Machinist's Vise, of which 
jaw is 2!'2* wide and opens 3"^". This 
bench _ has three drawers, all of 
same size, being 23"xl9'x8". It also 
has one cupboard 3(i"x20"xlO'.^ ". The 
drawers are fitted with good locks, and 
the whole bench is made of hard maple 
and has a good shellac finish. Send 
cash with order direct to manufacturer. 

C. CHRISTIANSEN 

2219 Grand Avenue, Chicago, 111. 





The American Combined Level and Grade Finder 

Most Practical, Durable and Convenient Instrument Made 

At one glance you can get the true slant on any line or inade either in degrees, inches or percentage, or all 
at the same time, and will at once give the exact distance needed to plumb up to a true level. The longitud- 
nal recess snovi^n in cut is well worth the low price of the instrument. Write AT ONCE for circular and cnWADniliriD MA. D le DiiiDnin Dcuui 
Testimonials. Special Introdiirtorv Price given to First Applicants with privilege of taking Agency. Alldress LUnRRU nLLD, WtT., BOI /J, KAILKUAU, rtNNA. 



a 



A KEEPERLESS LIGHTHOUSE— "What do you 
think of a perpetual lighthouse, needing no keeper and 
yet as regular in its flashes of light as one maintained 
by the governinent?" asked Albert D. Van W'yck. 

"This natural light never fails, and that means much 
for navigation. It is a volcano on the island of San 
Salvador. This volcanic liglithouse is about eight miles 
inland from the port of .Xcajutla. It is a veritable pillar 
of cloud by day and the flash of its light by night has 



The "Sure" Center Finder 

The '•Sure ' ' Center Finder has a socket 
that fits on the 60 degree angle taper of 
Center in t.iil stock of lathe. When fed 

(11 p to work held and revolving in Lithe 
thuck it immediately locates, drills and 
^countersinks a center in the work. 
Four sizes. Drill Diameters 1-8, 5-64, 
1-16 and 3-64 Inches. 

Price 65 cents postpaid 
W. A. PECiC, 145 Brewery St., NEW HAVEN. CONN. 




For Sewing 
Leather 




thai Reel. 
Nalurai Tention 



Myers Famous 
Lockstitch 
AWL 



IflJI AA A perfect stitcher. Sewsormends anything. 
If l.UU Whole repair shop. Original perfect lock" 
I stitch. Diamond point grooved needle protects thread. 
I Always ready. .Sample |)re|i.iid. Agents get busy. Sell-s on siuht. 
1 C. A. MYERS CO.. 6339 Lexington Ave.. Chicago, 111., V. S. A. 



Toolmakers and Machinists. 




Here* 8 a Portable 
Tool Case with a 
convenient arransrement of different Bized 
drawers, all felt lined, with a place for every 
tool. No need of throwing one on top of the 
other. This Case will pay for itself in savinir 
tools, time and draya^e expenne. You need 
one of the many styles shown in our cata- 
loKUc which we will mail free. No mechanic 
is up-to-date without a "iJerstner" Case. 

Mlr>. of Mechanics' High Grade Tool Casei 
818 Gertnantown Street. DAYTON. OHIO 



WALL BOATD^°.^i'HEATHlNG 



SAVE MONEY, TIME, AND LABOR IN BUILDING 



• ISHOPRIO WALL BOAKL) is cheaper and better than lath and 

* plaster. Mmleof k iln-dried, dressed laths imbeddeil in Asphalt 
Mastic. Laths are necessary in Wall Board to 
prevent warping and to insure solid, rigid. 
St ifT, suljstantial 

Walls sLn^ Ceilings 

It's the only Wall Board with laths; the only 
one with n water-proof body. Clean, odorless 
and sanitary. Guaranteed not to Bhrink. 
warp or crack ; also proof n^ainst dampness, 
heat, colli, sounil and vermin. Sold under 
our money-back guarantee. Eaisily nailed to 
studs. Applied dr.v it is ready at once for 
point, paper or burlap — inexijensive or 
SI artistic decoration. tTsed for finishing new 
oi every di'seri pf ion ; also for partitions, attics, cellars 




bui Mill 



jiorches, laundries, garaees. It is the original Wall Board, con- 
struction patented. BISHOPRIC SHEATHING is made of same 
materials as Wall Board, but is nailed smooth side to studs with 
laths and asphalt exposed. 

SAVES 75 PER CENT 

in material and labor. Does away with luiilding paper. Makes 
smooth, solid job. Proof against heat. cold, dampness and vermin. 
Used under weatfier boards, flooring and ready roofing or cement; 
also as lining for barns, poultry houses and other out-door build- 
ings. House* finished with Bishopric Wall Board ami Sheathing 
are ready for immediate occupancy. Write today for prices and 

Bishopric Wall Board 
Bishopric Sheathing 
Bishopric Ready Roofing 

Dealers AVrite for Attractive Proposition 



C'^>rC Booklet and \ Bis 
r IvHiIli SAMPLE of ) 



The Mastic Wall Board & Roofing; Mfg. Co., 60 E. THird Street, Cincinnati, O. 



Cl,| jterlal 
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ROBERTS MOTORS 

THE MOTORS THAT NEVER BACKFIRE 



AEROPLANE 



MOTORS THAT MAKE COOD 




■ ■ 



INTERNATIONAL AEROPtANE WITH MODEL 4-X 

ROBERTS MOTOR 

NIGHT LETTER 

THE WESTERN UNION TELEGRAPH COMPANY 

Chicago. III., Aug. 20th, 1!)11 

The Koherts Motor Company, 

Sandusky, Ohio 
Smashed local duration record yesterday and beat our own 
record to-day with one of our bi-planes equipped with Roberts 
4-X motor. Van Ludvik up 30 minutes yesterday, Semeniouk 
up 35 minutes to-day. Capacity of fuel tank our only limit. 
Motor perfect. International Aeroplane Mfg. Co. 

Our new Aero Motor Catalog will be mailed upon request 
You will find it worthy of your careful consideration 



MARINE 



MOTORS THAT MAKE RECORDS 




HRONTO III AT 28.07 M. P. H. WITH HI-:R6CV1.. 
60 H. P. ROBERTS 



WORLD'S CHAMPIONSHIP HELD BY 

Pronto III. for 20 ft. boats of the displacement type, owned by 
Geo. E. Smith. Peoria. 111., and is equipped with a 0 cyl. 60 H.P. 

ROBERTS MOTOR 

This record was made at Peoria, 111., on Decoration Day 
against hulls equipped with two and three times this amount 
of ijower. 

Before selecting a power plant for .vour liull. send for a 
Uoberts marine motor catalog. It is yours for the asking. 



THE ROBERTS MOTOR CO., 1419 Columbus Ave., Sandusky, Ohio 



Everything For 
Model Aero Making 

We can furnish you with all 
supplies for model aeroplane 
making. Quality and workman- 
ship perfect — stock complete 
Our new Wright 3 ft. Bi-plane 
Model is positively guaranteed to fly. Send 25 
cents for plan and directions for building. Plan 
of 3 ft. Bleriot Monoplane, 15 cents. 

Stamp brings interesting, illustrated Catalogue 

IDEAL AEROPLANE AND SUPPLY CO. 
82-8« West Broadway NEW YORK CITY 




and up-to-date. 



Study Art 



Earn 
$25-$50 
a week 




At Home 
By Mail 

Learn to draw or psunt in Water- 
Colors, Oil and Decorate China. 

BK AN AKTIST. Illustrator. Desiuner or 
Cartoonist. Enroll in our Home Study Art 
Coursi-8. No previous experience necessary. Cost 
exceedinglysmall. Competent artists areinereat 
- demand. YOV CAN KARN s2.000 
to $3,000 A YEAR and even more. 
We employ the same methods as 
those used in the famous Ateliers 
of Paris.and>niarnnteeto teadiyon 
with complete success by mail or 
make no charge for tuition. Eminent 
lohers. graduates of leading Euro- 
in Art Academies. 
<] Write for our beautifully illustrated 
; • PROSPECTXia" Tells "How to 
Learn Art at Home" and describes 
our methods. Sent FREE. Postage 
prepaid. Gives just the information 
Write for it NOW. Do not delay. Address: 

THE FINE ARTS INSTITUTE, Studio 1197 Omaha, Neb. 




yon want. 



been valuable to mariners , for years. It can be seen 
far out at sea, and a burst of flame has gone upward 
every seven minutes without the variation of a second 
for many years. 

".\ lighthouse fee is collected of all vessels that put 
in at the harbor nearest the volcano and no skipper ob- 
jects. He knows that the volcano is more reliable than 
the lighthouses kept by human beings on other coasts 
and the novelty of the light is worth the price charged 
by the government." — Washington Post. 



Aeroplane 
Models 

Racing Flyers 
Altitude Flyers 

Light pneumatic tired wheels. Turnhuclcle!.. 




Finest selected wood 



Complete new line of supplies. 

lightest fittings. Aluminum sheet and tubing, all sizes 
and Rubber Strands. Send for Catalogue S. 

THE WHITE AEROPLANE CO. 

Office and Salesrooms : 337 Adams Street.. BROOKLYN, N. Y. 




12 Art Panels 50c 

Beautiful Duo Tint Reproductions of 

Famous Paintings — Panel Size 7x10 

These pictures are real gems— the 
most exquisite portrayals of 

"WOMAN BEAUTIFUL" 

ever shown in one collection. We send a full 
set of 12 in handsome Art Portfolio, packed 
flat and safe delivery guaranteed, together with 
lifelike miniatures of 70 other beautiful and 
catchy den pictures, for only 50c. com, money 
order or U. S. stamps. Send at once. 
Money back if not (atisfied. Or send 
$1.23 for same set hand-colored. 

Florentine Art Company 

Dept. XT. 10, 2209 Prairie Ave., Chicago. 111. 

C«DE*E*OrHer paneln at once and we will include 
* "Free a beautiful den picture in colon*. 
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Prcst-Olitc 

The only efficient and 
economical lighting 
system for automo- 
biles and motorcycles. 



rnrrOur Handy Ruler 
r IlLiLi and Gasoline Gauge 

Light. flexible, folding foot rule. 
Half of it is specially made for 
gauging depth of gasoline in 
tank. Inches and centimeters. 
Measures tires, etc. Handy in 
a hundred ways. Sent free on 
request. Give name and ad- 
dress. 



The Prest-O-Lite Co. 

265 East South Street 
INDIANAPOLIS. IND. 





, .vou bu.v, it will pay 
i!ft this mone.v-Hiiv- 
lOok ; 178 paK<'s and 
uwtriilions of j.'en- 
eliicU' (iiui HarneBs 
ns of ever.v kind and 
r ever.v purpose. Ve- 
hicles hiiilt to or- 
der. il ireet from our 
factory; 4 weeks' 
road trial. 2.vears' 
Kuarnnlee. Send 
for li'iK Free Hook, 
best ever published. 



THE W. H. MURRAY MFC. CO.. 366 E. SihSlreel. ONaNNATI. 0. 



From Factor/To Horse 




MOTOR BOB 



o u D W II Vii- AIR COOLED 4-CYCLE 

^ X^JLs^ GASOUNE MOTOR 

A PRACTICAL MINIATURE AUTO prop.Ue.l by a small 
gasoline motor. The fjreatesi instructive, meclianical device 
ever invented. Boys all over the world now building Motor 
Hobs. Any boy of 12 years and up can build and operate 
the Motor lJob. Send 25 cents (coin preferred) for our com- 
plete instruction booklet. • HOW TO lJUILD A MOTOR- 
BOB." which contains simple drawings, diagrams, pictures, 
instructions for building and operating, and list of parts. 

Motor-Bob Mfg. Co., Dept. H, Main and Amherst Sis.. Buffalo. N. Y. 



Protected 
uKuinst the ■ 
Weather in 
30 seconds 
time— - 
without 
leavincr 
your seat 



The Limousine Buggy 

In pleasant weather your Cozy Cab is 
a smart, light-running buggy, open to 
the breeze on all sides. 

In stormy weather it is a wind-tight, 
rain-proof Cozy Cab as shown above. 

Just three, simple, one-hand movements 
release the swinging front window and 
close the roller door side curtains. You 
don't need to leave your seat, or even drop 
the lines. 

You htve completely shutout the 
weather, without in the least cut- 
ting off your view of the road. 

There is plenty of room with a 
system of ventilation which provides 
fresh air without draft. 



Sent anywhere 
for 30 days' free 
trial, and fully 
guaranteed. 



Write today 
for our band* 
somely illustrated 
catalogue and details. 



Fouts & Hunter Carriage Mfg. Co. 

Dept. PM-2 Terre Haute, Ind. 



5H.P. 



1912 Peerless Motorcycle 

With Free Engine Idler and 
Hosch Ma^eto tog-ether 
with the best there is in 
motorcycle* construction— 
'Power. Silence. Endurance, 
and those Wearing Qualities 
so essential for low coet of 
maintainanee. 

5 MILES FOR ONE CENT 
Agents Wanted— Liberal Diwounts 

I PEERLESS MOTORaCLE CO.. 179 Hantington Ave., BOSTON. MASS. 






SCHACHT 

3 Cars in 1 — $850.00 

The Schacht is the greatest under 
$1000 car ever put on the market for 
it not only is a remarkably staunch 
and speedy roadster, but the addition 
of a rear seat makes of it a big, 
roomy family car; or the addition 
of a box, an up-to-date delivery car. 

SEND FOR CATALOG 

THE SCHACHT MOTOR CAR CO. 

2802 Spring Grove Ave., CINCINNATI, OHIO 



Please Mention Popular Mechtinics 



iteriai 
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r Is "The World's Most Com-^' 
fortable Motorcycle," because 

it is the only one witli a Spring Frame and 
Spring Fork, a device that eliminates the usual 
jolting, bumping and engine vibration, and makLS 
motorcycling under all kinds of road conditions a 
, real pleasure. 
The ball-bearing motor of "The Flying Mer- 
kcl" is distinctive for its remarkable power 
and unusual reliability— it's a motor that 
not only gets you there, but can be de- 
pended upon to bring vou home. 

THE MIAMI CYCLE & MFG. CO. 

350-370 Hanover St. 
MIDDLETOWN, OHIO ^ 



^ Send 
today for 
free book 
describing 

and 
illustrating 
"The Hying 
Merkel" 
, models. 



^ We Ship on Approval 

ilkout a cent deposit, prepay the freight and allow 
O DAYS FREE TRIAL on every bicycle. IT ONLY 
COSTS one cent tu learn our unheard of prices and 
marvelotis offers on highest grade 1912 models. 
CAHTflDV DDIPCC Do not buys, bicycle or 
rAulUm rllluCO apair of tires <rom any- 
one any price until you write for our new large Art 
Catalog and learn our ivonderful proposition on the first 
sample bicycle going to your town. 

DlilCR ACEATQ everywhere are making big 
milCII HOCIIIO money exhibiting and selling 
our bicycles. We Sell cheaper than any other factory. 
TIRESt Coaster -Brake rear wheels, lamps, 

-repairs and sundries at half usual prices. Do Not Wait; 
write tc-.tay for our latest special ojfer on "Raogcr" bicycle. 

MEAD CYCLE CO. D«pt.T108, CHICAGO 





$40 Motorcycle 



We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 
oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. 
Send for Catalog. 

HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 



We Sell You At Wholesale 



Agents' Price One 

AMERICAN 
Motorcycle or Bicycle 

Wo give 30 Days' FreeTriala 
Prepay the Freight. Write for 
'our iiitroUuciug olTer and catalog 
and say whether you want Motor- 
_ ycle or Bicycle. Do it now. _ 

AMEAICAN MOTOR CVCLC CO., 1010 Amerlean BIdg., Chloago 





Cut down your tire expense by doing your ^ 
autumn motorcycling on xj^ 

United States 
Motorcycle Tires 

G ct^ J 
Morgan Wright 

The fellow who rides on United States 
Tires rolls up a big tire mileage without 
rolling up a big tire bill. 
They are the only motorcycle tires made 
that combine all the toughness and resil- 
iency of two world-famous makes, G & J 
and Morgan & Wright. 
You will get from them the greatest possible 
amount of mileage with the smallest tire 
expense, because they are unquestionably 

The Strongest Motorcycle 
Tires in the World 



UNITED STATES TIRE CO. 

Broadway at 58th St. 
NEW YORK 




THE WORLD'S HORSE SUPPLY— It has been esti- 
mated that of the 100,000,000 horses in the world about 
80,000,000, or four-fifths of the whole number, exist in 
the temperate zones, and that nearly all of these are to 
be found in Occidental countries. 

The remaining 20 millions, scattered throughout the 
tropics, are said to be but poor representatives of the 
animal as it is known to the peoples of America and 
Europe. 

The horse's carrying capacity ranges from 150 to 200 
lb. The llama can carry from 50 to 200 lb. ; the donkey 
from 100 to 200 lb.; the ox from 150 to 200 lb., the 
camel from 350 to SOO lb., and the elephant from 1,800 
to 2,500 lb.— Toronto Globe. 

Convert Yonr Bicycle Into a 

■IaIai* l*vi>lA using our Attachable Outfit. 
BlUlUr-VjCIC Fit* any wheel. Also Marin* 
and Stationary Motors and Finished Castinn 
Stain V for catalog. STKFFF^Y MFG. CO.. 
Girard Ave. and 30th St., PHILADELPHIA, PA. 




MAKE A MOTORCYCLE OF YOUR BIKE 

at small cost, by using our attachable 
outfit. It fits any bicycle. Motorcy- 
cles, all makes, new and second hand 
$35,00 up. Send stamp for catalogrue 
and bargain list. • Keller's new 
104-page booklet, " Construction, 
Management and Care of Motor- 
cycles " is now ready. Price, postpaid, 2Sc. 

SHAW MFG. CO.. Dept. B, Galesburg, Kansas 





WHY TAKE CHANCES 

on a Second-hand Motorcycle 
if you can buy a High class 

"N. S. U. at $185.00" 

Covered by a Year's Guarantee? 

ACT QUICKLY ! 
N. S. U. MOTOR CO. 

.206 W. 76th St., New York City 
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' The Wing 
Piano Shipped FREE 

Read Below 




The Wing 
Piano Shipped FREIi 

Read Below 



ONE OF OUR 40 DESIGKS 




Piano Offer 



Read, read 
below !! 



Here is indeed the greatest, the most stupendous, the most amazing offer ever made 

in the history of the piano; a simply sweeping, para- 
Ij'zing offer. Yes, the most gigantic of ultra-liberal oflFers ! 

Think of It !-Shipped FREE ! 

The genuine Wing slupped free direct from our factory— absolutely not 
one cent to pay . Shipment all free and everything prepaid. 

Put the genuine Wing piano right up in your parlor. (Notice the ex- 
quisite up-to-date beauty of the cabinet, tlie superior grain of the wood, 
the elegance of finish.) Play on the piano, use it freely, take music 
lessons on it, if you wish. (Note the sweet singing tone quality at which 
the experts marvel, regard carefully the even action, the timbre, the 
sonorous bass and the bell-like treble — and ask yourself if any of your 
neighbor? ever had such a wonderfully fine musical instrument in their 
homes.) Use the Wing piano just like your own for four full weeks on 
this free loan. Then you may return it at our expense and no harm done. 
No obligations. But if you want to keep the Wing, if you want to be the 



We WiU Ship You Free 

an upright piano, a grand piano or a wonderful 
new style upright with our Inside Player. 

A WONDERFUL 
NEW INVENTION 

Learn in five minutes to play all the most difficult, 
dashing operas, dances, marches, that only the 
great pianists have been able to play. Yes, you 
can — you can learn to play it yourself right 
away — Wing's new inside piano player may 
prove a revelation to you; the piano that 
plays all the tunes, operas, marches, etc., by ma- 
chinery exactly like the greatest anist — every- 
body can play this wonderful piano player after 
five minutes' practice and play it well. Every- 
thing the world's greatest pianist can play you 
can learn to play at once if you get the player 
with the piano. We'll ship it free, if you say so, 
with the piano on a month's loan. That's be- 
sides having a rcfrul.ir piano used in the ic-ifular 
vav. Free also, a complete course in 
musical education for all a. tual piirchast-rs of 
Winjf I'ianos; irt-e albo, that remarkable invention 
lor students, the Ntneaccord. French Damask 
Brocatel or China silk scaif, fine stool, etc.. all 
free with every Wing. 



proud owner of the very latest style finest piano in the entire neighbor- 
iiood, then keep it at our wliolesale price — yes, we mean it, the genuine 
Wingat wholesale price, exactly to the cent the same price that any dealer 
must pay. Just choose your own terms of cash or easy monthly payments 
while saving tliese tremendous profits (running into lumdreds of dollars) 
which Mr. Dealer is accustomed to making on the sale of every piano. 
The Wing is the only piano sold direct from an exclusive piano factory. Tliatex- 
plains why Wing & Son are able to ship such a superior quality, sucli a magnifi- 
cent instrument at a price thatparalyres the competition both of the iiirgesiand 
of the smaller mail order houses who ALL have to buy from a piano fac^tory. <^ FREE 

Important!— Valuable Pointers FREE! 

An invaluable hook for all who expect to buy a piano — the book of ten tests, entitled, "The Book of Complete Information,'' ^9 Dept. 1197 

telling tne public how to judge values and prices of pianos. Get Posted! This remarkable book of 1 56 pages tells Wing BIdg. 

about material, how to judge the kinds of wood used in the piano, the action, sound board, case — in fact, this book ''h Ave. & 13th St. 

gives you the TEN TESTS for judging the value of any piano. The New York World says, "A ^^centleme*''- \v 1 t*^th 
book of educational interest everybody should own." Don't think of buying a piano anywhere iliKatest obligation toaccept 

until you have read and studied the ten tests in this book. anytlime or to pay for any- 

If you are thinking, if you are in any way considering the purchase, some time or other, of a new jt^r thine, I would like to get free 
piano, then here is your opportunity right A'O//'. At any rate, investigate NOW. Even if you don't .^r , iuU information about your wonder- 
want to buy at once or have practically decided what other piano you think you prefer, get posted s^l^lh^^L't^^'r:'.^^^^^ 
anyway right NOW on the greatest and most stupendous of all piano offers. explain. Also send free the 156 pa^e 

With this free book we send colored pictures ol Wing pianos showing the very latest beautiful book giving the ten tests for judirine the 

designs in cases and we quote amazingly low w holesale dealers' prices on these quality ^ va uf of a riano a d other iniponant infor- 
instruments. Now write for the book of ten tests and the Wing prices today. Drop mation for people who may want to i^uy a piaco. 

postal or just send the coupon — but do it NOW! ^ rt f 1197 ' 

WING & SON%"^'?Siv^'!'*'^ 

My address is 



NEW YORK CITY # 

Est 1868^ Wbat Price Do Yoa Want for Yow Old Organ or Old Piano? ^ ^W . 
We'U Allow You FULL VALUE in Eicbange for a WING. 



No letter necessary : coupen will do ; 
156 page txwk, etc., all tree. 



no obligation in getting the 
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CEND for our free Booklet 

and see how an AldineFireplace 
is suited to your needs. 

You can get as much heat with one 
'Aldine Fireplace and save 60% of your 
fuel bill as from four com- 
mon grates. 

This is because it is 
really a return draft stove 
in fireplace form. 85% of 
the heat is thrown out 
Mission Design into the room instead of 

85% being wasted as in common grates. 

It can be set in any chimney opening 
at half the cost of a 
common grate, no 
special chimney con- 
struction is necessary, 

no pipe to connect, extra large 
fire pot ; made in seven pat- 
terns, at prices no higher 
than any good common grate. 
50,000 now in use 

Satisfaction guaranteed or 
your money back. 





RATHBONE nREPLACE MFG. CO., J^rND^ftmiAcH' 



PAY TWO PRICES 

Save $18.00 to $22.00 on 

HOOSIER 
RANGES 

AND 

HEATERS 

Why not buy the best when yo<i can 
buy them at such low, unheard-of Fa<-- 
tory Prices? THIRTY DATS' FREE TRIAL 
niKiRE YOU BrY. Our new Improvements 
iii>solutely surpass anytbinc ever pro- 
diH t <L SEN!) POSTAL TODAY EOR OVR 

KRtt CATALOG AND PRICES. 

HOOSIER STOVE FACTORY. 249 Slate St. Marion. Ind. 




'SflMPERIALSo 

In Your OwnHome atOUR RISK 



Thousands now in use! De- 
mand growing amazingly! 
Housewives delighted! The re- 
sult surprises even themselves! 

Has exclusive features, such 
as: Odor Hood — Carries all 
Steam and cooking odors to 
chimney. Ash Sifter — Per- 
mits sifting ashes right in range. 
Oven Thermometer — Stone 
Oven Bottom — Absorbs and 
holds heat in oven; a fuel saver. Direct from 
factory to you at Wholesale Price, Freight Prepaid. 
Easy Credit Terms if wanted. 365 Days' Guarantee! 
Write Today for Free Catalog and Special Prices 

THE IMPERIAL STEEL RANGE COMPANY 
269 State Street. Cleveland, Ohio 





Kalamazoo 

Stove Book FREE 

Write for th^ stove book with 
the astounding inside facts about 
Stove making and stove selling 
— ^how you can save $5.00 to 
$40.00 by buying stoves direct 
from the factory. Built by ex- 
perts — prices $6.50 and up, east of the 
Mississippi. Stove Book yours for the asking 
with description of 400 sizes and styles of 
stoves — richly illustrated. 

Stove or Range 

Shipped Freight Prepaid 
30 Days' Trial 

You don't decide finally until you've 
used the stove or range 30 days and 
then it comes back to us— at our ex- 
pense—if you're not satisfied. 170,000 
iji people have tried Kalamazoos and 
bought. 360 Day's Approval Test. 
Cash or credit terms, shipment with- 
■if in 24 hours. Repairs at cost or less 
if ever needed. Your interest de- 
mands that you get our proposition 
first. Now send for the Stove Book 
and Catalog No. 473 at once. 

KALAMAZOO STOVE 

COMPANY MFRS. 
KALAMAZOO. MICHIGAN 




"A Kalamazoo Direct To You" 

And Gas Stoves Too 



SWIMMING TAUGHT WITHOUT WATER— The 
school children of Germany are taught to swim without 
the use of water. It is claimed that the proper stroke 
and motions of the arms and legs are more readily ac- 
quired in this manner than in the water, as is the more 
general way of teaching swimming. The student is sus- 
pended by a wide belt from an overhead rail, while the 
feet are attached to a pair of ropes running over pulleys 




HendklllnkBiniuntlxin (mnitewiro, hot w»t«r b»g3. tin, oopper, oookinKutsnillB.cte. 
No heat, Bolder, oement or rivet. Anj one can Ufle thetn. Fit any flurface. Smooth. 
Sample box, liw. Complete boi, asiorted Biie«, tec, postpaid. Wonilerful opjiortunityfor 

live agents. Write today. CoUette Mfg. Co., Boz |||6, Amsterdam, N.Y. 



BUY PLUMBING SUPPLIES 
AT WHOLESALE 




Don't pay retail prices. Full stock on hand for 

prompt shipment. Send tor free catalog. 

B. P. KAHOU 76Sto 712 Wf«t Hurrlaon St.. Chicago 




NULITE Gasoline Table Lamp 

A beautiful lamp for honie», hotels, offices, stores, 
banks, cafes. Portable, safe; can be turned upside 
down or rolled on the floor without danger or affecting 
the light. .300 c. p. of soft, brilliant light, hiC per hour. 
Also 200 different styles of lamps and s.vstems. 
AGENTS — We want town, county and traveling sales- 
men. Best proposition ever offered. Sells everywhere. 

WRITE FOR SPECIAL OFFER. 



NATIONAL STAMPING 
422 So. Clinton St. 



ELECTRIC WORKS 
CHICAGO 




Geisha Diamonds 

TUB LATEST SCIBNTIFIC DISCOVEUV 

Bright, sparkling, beautiful. For brilliaaoy 
they eQUul the genuine, standing nil teat and 
puzzle experis. One twentieth the ezi>ense. 
Bent free with iirivilege of examination. 
For particulars, prices, etc., address 

THE R. OREaO MFQ. k IMPT. CO. 
Dept. H, 517 Jackson Blvd., Chicafio, 111. 
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Takes 

2i.PIECE i 




$1.50 brings you this entire mission set — the rich, massive library table, the two elegant comfort 
rockers and the big, handsome arm chair. These elegant pieces are all made of best selected solid oak in 
the popular weathered oak finish. Seats of rockers and chair are heavily padded and upholstered in high- 
grade Imperial leather. A beautiful set that you will be proud to show. 

eA|> prp MONTH Just let us pat this 4-piece set in yoar home for a 30-day trial. Show it to your friends. Testitthor- 

iTiw oughly— then if at the end of the 30 da.vs you are not satisGed » ith it in every way, notify 
UB iind we'll wnd for the poods and refund every cent paid. If you're perfectly satisfied at the end of 30 days and wish 
to lieep the set. send us only 50c per month until you nave paid our special, low, direct-from-factory price of 

FREE CREDIT to ALL-UOniEV-BACK GVARANTEE 



We charge no interest and make absolutely noextra charges what- 
ever for our credit service. And our terms are tlio most liberal in 
existence. All deals are kept strictly confidential, so that noone 
need know you are buying on credit. Our credit prices are actually 
16 to S0% lower than cash prices elsewhere, because our 22 im- 




( it pi 

sible for us to l)uy our goods in far bigger quantities and at 
much lower prices than any other similar concert, on earth. Our 
strong guarantee— backed by our enormous capital and multi- 
million dollar resources protects you on every purchase. 



l^flTfll np FRFF Message of Joy" will be sent you free on request. It's the finest and most elaborate catalog ever 
V"'"""!*!! rimfcfc printed liy ahoinc-furnishing Concern. Costs us Si. 2j to print and mail each Cupy. It pictures in actual 
colors over 5(101 different articles, such as stoves, rangrs, nips, curtains and furniture of all kinds, as well as silverware, glassware, 
cliinaware. crockery, etc. It conlaius 330 pages showing every thing for the home at nndupliiatcd prices — 330 pages that givp you 
your choice of the world's best bargains and plenty of time to pay for them. Post card sent today will hring you the Ixxjk right away. 

FURNITURE & CARPET CO. 

3946 N. Wentworth Avenue, Chicago, III. 

Larsest. oldest and best known nome-furnishlnK concern In the world (56) 

Established 1855—56 years off success. 22 Great stores— 1,000,000 Customers. 



HARTMAN 



and adjusted to various requirements. The pupils thus 
suspended are then taught how to perform movements of 
the breast stroke until the action becomes almost instinct- 
ive. The advantage in teaching these movements in such 
a way is that the pupil is not distracted by the fear of a 
ducking. — Detroit Free Press. 




I'sed m every civilized 
country on earth. Best 
and cheapest light for 
homes, stores, factories 
and public buildings. 
Makes you independent of 
lighting companies. Over 
200 styles. Every lamp war- 
ranted. Makes and burns its 
own gas. lOa to 2,000 candle- 
power. Agents wanted. Write 
to-day for catalogue and prices. 

THE BEST LIGHT CO. 
324 East Sth Street. 
Canton, O. 



A BIG $2 OFFER- 



KEITH'S 

72 pajfc monthly magazine^^ 
lor a year With your choice of ^ 
any one of Keith's famous 

$1.00 PLAN 

BOOKS FREE 

Keith's Maeazine is the rec- 
ognized authority on building 
No. 1*65. Cost $2200. One of tfie 215 and decorating artistic homes. 
^/Each issue contains 8 to 10 plans by leading architects. Subscription |_'. 

«ET KEITH'S BIG FLl.N BOOES WITH A REPl'TATION 
I 215 Bungalows and Cottages, (1 175 Plans costing $5000 to $6000, fl 
I 200 Plans costing $2000 to $4000, $1 125 " " 6000 and up, $1 
I 175 ■■ " 4000 10 .WOO, $1 100 " Cement and Brick, $1 
I Amy one of these 9I.<MI Plan Bookn FREE villi • jtmr'* snbseriptlon 93,00 
"™^"M. L. KEITH, 705 Lumber Exch., Minneapolis, Minn.^^^ 




400 Plans for $1.00 

(and 25c for postage) 

Are you going to 
build ? Send for our 
latest designs of cot- 
tages, bungalows, 
single and double 
houses, flats, etc., 
from $300 to $12,000. 
Don't build until you 
have seen them. 

J. H. DAVERMAN & SON, Architects 

5101 Murray Block GRAND RAPIDS, MICH. 





HESS^^LOGKER 

The Only Modem, Sanitary 
STEEL Medicine Cabinet 

or locker finished in snow-white, baked 
everlasting enamel, inside and out. 
Heautiful beveled mirror door. Nickel 
rlate brass trimmings. Steel or glass 
shelves. 

Costs Less Than Wood 

Xever warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 

Should Be In Every Bath Room 

Four styles — four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

TheRece88«Hl Steel HEISS, 910 L Tacoma Bldg., Chicago 
Medicine Cabinet Makers of Steel Furnaces. Free Booklet. 



V 
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unnilT^i arevelatiomL 

Mil ^ W I OS NEW BUSIWESS " 

REMARKABLE OFFER— READ EVERY WORD 

Investigate this phenomenal opportunity to make money. Sells on 
sight. Actual experience not necessary. 100% PROFIT. Everybody 
enthusiastic. Irresistible selling proposition. I want live agents, gen- 
eral agents and managers at once everywhere. No charge for territory. 

This Is Your Opportunity 

—your chance to make good. Jump into the big income class. No reason on earth why you shouldn't get there, simply 
follow my instructions, make an earnest effort— success is yours. Anyone can sell this marvelous machine. Half a 
minute demonstration does the trick. Everybody amazed at the wonderful accuracy of this device. You pocket 100% 
profit every sale. Opportunities like this come only once in a life time. You've been looking for opportunity— felt 
you were built for better things. Catch hold. Success is ambition, plus a plan. Listen to the words of success. Young 
men, old men, farmers, teachers, carpenters, students, bank clerks — everybody makes money. One man (H.C.Wingo) 
sold 720 sharpeners in six weeks; profit, $1080. Stauffer, Penn., sent third order for 300 machines. Krantz, N. D., 
says: "Had a good day and stroppers selling fine. Took 27 orders." Corey, Me., " Went out at bed time and took 5 
orders in one hour. People want it." Applewhite, La., " Took 6 orders in thirty minutes." Crafts, New York, "Sold 
3 in fifteen minutes." Harmon, Texas, says : "The man who can't sell the Never Fail Stropper better go back to chop- 
ping cotton, for he couldn't sell $10.00 gold pieces for $1.00 each." Strong talk, but true. $1000.00 Reward to any one 

proving that any testimonial given is not genuine and unsolicited. 

can easily be made as 
sales agent for the 
NEVER FAIL at home 
or traveling, all or spare 
Razor Sharpener— abso- 
Perfect in every detail. 




^45 TO ^90 A WEEK 

time. This is a new proposition. A positive Automatic 
lutely guaranteed. The thing all men had dreamed of. 

under every test. With it you can sharpen to a keen, smooth, velvety edge any 
razor — safety or old style — all the same. Handles any and every blade automatically. 
Just a few seconds with the NEVER FAIL puts a razor in a better shape to give a 
soothing, cooling, satisfying shave than can an expert operator, no matter how care- 
ful he works. Men are excited over this little wonder machine — over its marvelous 
accuracy and perfection. They are eager to buy. Women buy for presents to men. 

Agents and salesmen coining money. Field untouched. Get territory at once. Write for full facts con- 
cerning this high grade offer. Swom-to proofs of success ne^er before equaled. Don't envy the other 
fellows. Make big money yourself. l>oa't pn>« this opportunity by. Act prompt. Inreatiirste. 

THE NEVER FAIL CO. "**Tgi»l:1fof"<i\**'"«^ 



IMPERIAL CLOCK 




No. 18-Price $24.00 

Length 43 inches, width 17 inches 
Dial 12 inches 
Golden Oak or Birch-Mahogany Finibli 
Ad ornament for any wall 



"runs itself" 

You can't expect reli- 
ability of a spring wound 
clock that is dependent 
on someone's memory. 
Get an Imperial — the 
clock that never needs 
winding and can't run 
down for »io«///s. Oper- 
ated by dry cell batteries. 
The "works" has just 
four parts — no spring, no 
mechanism to get out of 
order, or to wear out. 

"Imperials" run a year 
without attention 

and tell the correct time 
always. Handsome as they 
are efficient. Thecases are 
splendidly designed, finely 
finished. The faces are 
extra largo and open— the 
figures are big. easy to 
read — the whole clock 
would ornamenta;y place. 
GusrsBtecd 20 jreare in every 
way. Your money back if 
not pleased. Prices $10 to 
S60. If your dealer cannot 
supply you, write us. 
There's an Imperial model 
for every office or home- 
write today for complete 
free illustrated catalogue. 

IMPERIAL CLOCK CO. 
114 N. 4th St.. St.Lonis, U.SJL 



OUR FOOLISH SILVER DOLLAR— After July 1 
the New Orleans mint was closed but 22,000,000 silver 
dollars are yet stored there to keep it from feeling that 
it is entirely useless. The silver dollar is the bulky coin 
of which we are so fond that hundreds of millions are 
stocked around the country, while the people eagerly 
take paper representations of it on the government's 
pledge that it will keep them on a par with gold. — 
Pittsburg Dispatch. 

AGENTS! BIG PROFITS 




MakM 
Every Man Expert 

?io Experlenee 
NercHsry 

Gnarantred {or Life 



New patented Automatic 
Razor Stropper. Automatio- 
ally puts a perfect edge on any razor, old 
style or safety. Big seller. Kvery man wants 
one. Writ* quicit for terms, pricesand territory. 
P. BRIKDT CCTLERT CO., 84 W. Broadway, N.t. 




GUARANTEED GAS MANTLES 

We Koarantee the Harris Wood 
Fibre Mantle to outlast three ordinary 
mantles: to be superior to any other 
mantle at any price ; to give one-third 
more IlKht, to be jpr-proof and free 
from shrinkage ; and to increase in 
candle power while burning. We w ill 
refund your money if the Harris Mantle is 
not as represented. 

Harris Wood Fibre Mantles are made 
for natural or artificial ^as. or for jjasoline 
vapor, high or low pressure. No kerosene. 
They ^^i^ c .1 beautiful wliite liijht. To in* 
tnidure them we will send you six 
mantles, prepaid, for $1.00. Specify loop 
or cap. upriifht or inverted. Soft inanlles for pressure gasoline. 
$1.00 per dozen, prepaid. Mention wire or tube system. 

We want dealers and Manufacturers' ,\gents Everywhere. 
Write for Money Making Proposition. 

THE HARRIS WOOD FIBRE MANTLE CO. 

407 Harris Building CLEVELAND. OHIO 
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GROW MUSHROOMS 

It's as Easy as A-B-C 
t^ir^P^ to Add $5 to $60 a 

V Yi^^y. 1^ Your Income 

This is just the opportunity you have 
been looking for. I have shown hundreds 
of readers of Popular Mechanics how- 
to increase their income. Here are 
the facts that should appeal to you. 

■J You can grow mushrooms anywhere. In your barn. Women succeed in mushroom business as 

•■■ shed, or any outbuilding. One of the best places in the Z^lJ^ ""rl"r,V.,J^?-^ Mary Bonar. Ohio. 

, J . , °^ ^ writes : 1 know a woman can raise mush- 

WOrld IS your basement. rooms successfully, for I have tried it and 

2,, , . J ^ ^,1 ^- r succeeded." Mrs. Guillaume, Wis., says: 

Mushroom growmg does not tkke any time from your " Can sell alll have at 80 cents per pound." 

present occupation, as they require almost no care at all. Boys find a sure enough "Rold mine" in 

mushrooms. Herbert Fickenworth, 12 

0 Success is certain with my method and the demand will years old, Chicago, writes : " I am picking 

* always be far in excess of the supply. tter'Sn^,'lf^^^^^^^ R^ct 

4 Almost no "capital" is required. Manv successful Ark., says: "Any boy who is willing to 
arnwpr<5 hav*» 'itartf^i^ with <R9 worth nf inawn follow directions can learn to grow mush- 

growers nave startea witn *z wortn oi spawn. rooms." "Growing mushrooms is just 

5 My instructions are so plain and easy to follow that ^^^^ 9^ ^o*"^ ^ I'^^^s, and I know 
1 jT^ i-u- r 1 can make more money out of it than 

anyone who can read English is sure of success. anything else." 

How Some Bank Accounts are Growing 

Just read these extracts from letters such as I am receiving every day: 

I have a customer in California who started a few years ago with a few small beds, and this 
year is putting $10,000 in the business. 

Another customer in Massachusetts also started in a very small way and this year is putting 
in $60,000. (Names upon request.) 

My youngest grower is 10 years old and he is meeting with splendid success. I have any 
number of letters from people who started with an investment of $2 and find that they can 
easily net from $50 to $60 on the one spawn. 

Every State Agricultural School in the United States has my book of instructions as a 
reference book. One of the biggest crops that I ever heard of has been grown at one of the 
Experimental Stations by my method of ,ij:rowing and with my spawn. 

Two of my customers in Arlington Heights, III., in the basements of their homes last ^ 
year, invested $75 in the mushroom business and raised $680 worth of mushrooms, leav- ^ p.m. 
ing a clear profit of $605 on an investment of $75. ^ y 

1 WUl Tell You the Facts About Tills Business 

The fact that you have read these statements and have learned a few facts concerning '""^ 
the money making possibilities of mushroom growing, will never benefit you one penny's 6248 N. Western Ave. 

worth if you don't take advantage of the chance it affords you, and GET POSTED. V> Chicago, 111. 

I am the largest grower in America and have had 14 years' experience. I have put the ^ i>i i k, u- 

facts about this great business into a book which I caU. " How to Make Money in Mush- . hoVv'^TO* MAKK MON^ 

rooms." Now the lirst thing tor you to do is to either write, or send the coupon lor this in MUSHROOMS."' und nleo 

book. IT IS FREE. And when I send the book I will also give you very complete q<> ^ive me full information hh to 
inlormation as to the best way lor you to start, the cost, etc., etc. Then you can . ^ the best way to start, cost, etc All 
think it over and make up your mind. But send lor the book anyhow. DO J,^'^.?" ♦""t''^e'>: without cost or 

THAT MUCH TODAY. obligation on my i,urt. 

<^ 

- Address = <, ^ 

Name 

Jackson Mushroom Farm^\..„.«« 

6248 N. Western Ave., CHICAGO, ILL. ^ , 

Town 

State 
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MaKe Your 
Own Terms 



YOURS 

O rsi 



APPROVAL 



Take this 
King Sewing Machine 
into your home and try it 

30 DAYS FREE 

If you don't want to buy it, simply send it back at 
our expense. You will owe us nothing and will not be 
out a cent, as we pay the freight both ways. But if you 
want to keep it, you may make your own terms — you 
can have it for about one-third the price agents ask for 
this very machine, and you can take 2^ years tO pay if 
you want to. 

Ours is the only factory in the world selling a high- 
grade sewing machine direct to the family at factory 
cost without profits to middlemen. The King won the 

fold medal, first prize, highest award at the Alaska- 
'ukon Exposition. The judges officially declared it 
to be " The World's Best Sewing Machine." 

Our 20-Year Guarantee 

m«ans if the machine proves defective in material 
or workmanship during 20 years of service we will 
replace it or refund your hioney. Our half-million dollar 
factory stands back of this guarantee. 

Gold Medal Winner! 

Strictly ball bearing ; has the newest drop head auto- 
matic lift: is easy running and sews a perfect lock- 
stitch. Among the operations it performs are Adjustable 
Hemming, Hemming and Sewing on Lace, the French 
Seam, Frilling, Tucking, Binding, the French Fold, 
Braiding. Darning, Quilting, Ruffling. Plaiting, 
Ruffling between two bands. Edge Stitching and Pip- 
ing and Shirring. We positively guarantee that this 
marvelous variety and perfection of work cannot be 
duplicated by the attachments of any other family sew- 
ing machine in the world. The machine is complete 
and includes all the attachments. Try it 30 days 
FREE. Then if you wish to keep it make youi own 
terms. Write to-d^y for our free 64-page illustrated 
catalogue and full particulars of the most liberal sewing 
machine offer ever made. 

King Sewing Machine Co., zo24 Rano St., Buffalo, N.Y. 
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TURKISH ROCKER S 

Cove red in hij^h Krade soft, pliable Royal Leather. Deep, 

r()i)m> — just as comfortable m 
as a chair can be ~ 
made. Handsome ♦ 
side wings form an ^ 
ideal head rest. Deeply T 
diamond tufted back. " 
Deep ruffles on front, • 
back and sides. ^ 
Rounded arms — just 
the right height for , 
comfort. Super- | 
ior seat base 
formed of k 
highly oil 
tempered 
steel springs 
under thick 
layers of up- 
holstered pad- 
din g. The 
most hand- 
some, durable 
and restful 
chairthat can 
be made. - 



Shipped to Your Home 




FR£E 



Yes, positively, absolutely Free. 
Not a cent down or in advance. No 
deposit— no guarantee. Just let us 
send you this magnificent rocker 
entirely at our oicn risk. When you get the chair, take off 
the wrappings — set it in your own parlor or living room 
and use it for ten days just as though it were your own. 
Let every member of your family try it— let them see how 
wonderfully comfortable it is— see, too, how it adds to the 
appearance of your home. Get the opinion of your friends, 
too. Then, after ten days, if you decide that you do not 
want to keep the chair for your own, simply send it right 
back to us at our expense. 

If you decide after the ten days' trial that you do not want 
to part with the chair, simply tell us so and send us only 
85c— then just $1 a month for 9 months and the chair is 
yours. Only $9.k:> for this great bargain. You get the rock 
bottom, cash price, and on the easiest kind of payments. 

Why We Make You This Offer 

We realize that this is an unusual offer, but we want every 
home in the country to become thoroughly familiar with 
the superb quality of J-'isifs merchandise and our remark- 
ably liheral plan. So we have decided to make asjiei ial 
offer for a short ?i>mc o»i/f/ which you simply cannot afford 
to refuse. And remember— you are the sole judge; we 
accept your decision cheerfully and without a quibble. 

HOMEMAKER'S BOOK FREE if^J^l^^Z 

a postal or letter brings vou a copy of our handsome, big. 
96-page Homemaker's Book absolutely free. Tells you 
how you can furnish your home in the most beautiful way 
—just like you have always wanted to — and besides 
explains fully how you may do all this on the most 
remarkably liberal plan you ever heard of. Don't wait a 
minute— send for the Homemaker's Book right note 




Dept. 22 CHICAGO, ILL. 

SPKCIAh TO DEALERS: We are conducting a nation-ii iile 

eainpaign for the benefit of dealers handling 

Fish's Stamps* V tee have no representative concern 
in ii(rnr city, n-ri te us at once for full particulars of the most 
unusual and profitable merchandising plan of its kind ever 
prese.nteil. ^l'^' 
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Get the genuine 



Bush&Gerts 



(ONE NAME-ONE TRADE-MARK> 



Piano 



Put right in your itome on 




One Full Yearns Tnal 



This offer is strictly limited and will be withdrawn as soon as a certain 
number of acceptances are received. So act now if you want the benefit 

America's standard of highest grade piano manufacture — the genuine 
Bush & Gerts — now offered to you on a whole year's trial. Think of it! We will let 
you have one of these exquisite instruments right in your home for a full year. Test it in 
everyway. Compare it with any piano in the world, no matter what the price, then decide. 

Don't try any piano any other way. Don't be deceived by any o£ the "30-day trials" offered 
by dealers in unknown "masked" or ''stenciled" brands. Any piano will retain its tone for a 
month, but a year will tell. Remember, every Bush & Gerts Piano is made in our own model 
factory under the personal supervision of both members of its firm. We honestly believe it to 
be the highest grade piano produced in America at the price. OUR LIFETIME GUARANTEE protects you 
absolutely. It is the most liberal guarantee on a really high grade instrument in the whole history of the piano 
industry. A Guarantee that does guarante o. 

Conservatory Term of Music Without Cliarge 

SPECIAL — For a limited time we offer to every purchaser of a Bush C: Gerts piano, a standard conservatory 
term of instruction in the famuus Hush Temple Conservatory, under some of the best known instructors in the 
country, absolutely without any charge. Send for full particulars of this great opportunity right away. 

We believe that we have succeeded in arrangint^ the 
fairest and most liberal plan of Deferred Payments that 
it is possible to offer. Our extremely liberal terms place the ownership of 
a genuine Bush & Gerts within the reach of practically every reader of 
this magazine. 



About Monthly Payments i 



Bush Temple Conservatory 
of Music and Dramatic Art 

ia one of tha very hi.'heftt cl.'iss institutionn of itd 
kind in the country. The faculty is composed ot 
eminent masters, ni-'iny of whom have intemation.'il 
reputatioHH, \v'c nlTi-r you a Conservatory Term in 
this inatitiition \Vn IIOUT CUAUUi::. in connec- 
tioa with this great offer- 



Home I 
Bush & 
Piano 




Senif the COVPON ^. 

, ^^TT^TTTT^^^ Free Music 

for our Fiano Books and our Great Otter. ^ fefUt 3ntl B00§£ 



Coupon 



No obligations whatever. Get real^ 
truth — the inside facts about the pi- 

ano business. Learn how yoti can BUSH & GERTS, Dept. 7 

select a piano as well as an ex- ^"*'» Temple. Chicago, 111. 

pert. Learn the details of our ^ Without any obligations whatever. 

1 XT it, i. please send me a copy of your Piano 

unusual otter— the most re- ^ Book and full particulars of your Year's 
markabie offer ever made on a Trial Offer. Also tell me how I can get a 

really high grade piano. Re- term in music without cost, 

member, this offer is limited 
— so send name and address 
today. ^ ^ 

BUSH&GERTS. 

Dept 7 Address„ 
Bush Temple, Cbicago ^ 



Name. 
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Perfect Team Work of 
Perfect Units — that is 
what Wins the Type- 
writer Game. The 

L C. Smith & Bros. 
Typewriter 

(Ball-Bearing, Long- Wearing) 

is a rare and unusual combination 
of mechanical features of superior 
excellence, each of which is designed, 

First — To do its individual work better than it could 
be done in any other way. 

And, 

Second — To work so smoothly and accurately, in con- 
junction with all others, that the completed result is 
just as perfect as the work of any individual part. 

That is what makes a good-working typewriter — it is what justi- 
fies the overwhelming verdict of 150,000 users in approval of the 
L. G. Smith & Bros. Typewriter — it is why this typewriter does 
all kinds of work superlatively well without attachments and 
gives no disappointing results. 

Send for free descriptive matter today. 



"u.2".r" L.C. SMITH & BROS. TYPEWRITER CO. £:i.r/x;:^«rN"Yrt'rr 



o 






I BOOR 
^ CASES 



You will save money by putting 
these bookcases in your home. 

The handsome designs, the rich finish, the remov- 
able non-binding doors, the absence of disfigurine; 
iron bands make them far better than the old fashioned kind. 

Our prices are lower than others 

and high quality is guaranteed. Write for our artistic catalogue PM with 
colored illustrations showing Sanitary Clawfoot, Mission and Standard 
Styles. Sold by dealers or direct. 

GUNN FURNITURE CO.. 55 Victoria Street. GRAND RAPIDS. MICH. 
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Finger Smearing Abolished 
by this New Invention 

WHEN you put an ordinary fountain pen in your pocket, you think all the 
ink settles in the bottom. Most of it docs, but some ink still stays at 
the top in the straight tube which feeds the pen point. 

The space between the bottom ink and the top ink is full of air. 

When this air gets warm from the heat of your body, it begins to expand. Like 
expanding steam this air pushes out where it can. So it pushes out through the 
feed tube and pushes the ink out ahead of it, smearing ink over the writing end of 
the pen. 

Until George S. Parker, of Janesville, Wisconsin, invented the "Lucky 
Curve," no fountain pen manufacturer was able to abolish finger smearing. 

Mr. Parker simply curved the back end of the feed tube over against the wall of 
the fountain pen barrel. The toucliing of the end of the curved tube against the 
wall causes a quick and powerful suction which draws all the ink out of the feed 
tube down into the reservoir below, every time you place your Parker in your 
pocket. Thus the expanding air rinds no ink to push out. 

The "Lucky Curve" suction is created by capillary attraction, that wonderful 
trait of nature which causes a flower stem to suck water, or a lamp wick to draw oil. 

There's never a hitch or skip in flow of ink from a Parker Pen. Made plain, 
or with gold or silver mounting. Standard style Parker Lucky Curve Pens, $1.50 
to $250.00, accordmg to size, style and ornamentation. Self- Filling and Safety 
styles, $2.50 and upwards. The only pocket clip that recedes out of the way, 
when you slip cap off to write. 

Get a Parker Fountain Pen today before you forget it. If it isn't satisfactory, 
return it and get your money refunded. Don't hesitate to return it. We protect 
dealer by contract. 

If dealer doesn't keep them, send us his name, and we'll send you our artistic- 
ally printed catalogue and fill your order direct. 

The Parker Pen Co., 100 Mill Street, Janesville, Wis. 



New York Retail Store, ii Park Row, opposite the Post Office 

PARKER 



m 



style 51 
Price $3.50 




Fill Parker feed tube 
with ink ; touch curved 
end to barrel wall, as in 
test picture. Watch the 
ink scoot down, proving 
thereby that the Parker 
Pen will not leak. 



LUCKY CURVE 
FOUNTAIN PEN 
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Lithographic Models 





Steamship 

("KAISERIN AUGUSTA VIKTORIA") 



Automobile Price 

50c ^^""^ Steam Engine 



Gas Engine 
Dynamo 



Set of seven, $3.00 
postpaid 



Wireless Telegraph 
Steam Turbine 



THESE models are of great value as a means 
of graphically showing all the interrelated 
parts of the above named mechanisms by virtue 
of their construction, which is similar to that of 
educational manikins of the human body and 
organs, with which nearly everyone is familiar. 
Beginning with the outermost or surface parts of 
the gas engine, for example, these are all differ- 
ently colored and numbered to correspond to a 
printed key of names which comes with each 
model. By means of their hinge-like attachment, 
they may then be lifted, thereby disclosing to 
view the layer of parts next underneath, exactly 
as they would be in the engine itself, and so 
on until the innermost construction is shown. 



Size 8x14 inches 





Illustration show* how parts separate 

THE use of these models is without a doubt 
the most practical method of familiarizing 
one's self with these wonderful machines. In 
fact, one can learn the construction and working 
principles better with the models than with the 
actual machines because with the former every 
inside part can be seen and studied — some- 
thing impossible with the real thing itself unless 
it be taken entirely apart. 

Reduced Prices on Quantities 
to Schools 



POPULAR MECHANICS BOOK DEPARTMENT 

SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 
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For Any $5.00 Article 

Pay Cents Per Day 



You have no iiiea what beautiful things a little 
money can buy until you get our new Bargain Boole. 

There are over 3,000 new-style things for the homo 
l>ictnred in this one boolv. We bought them from 
hard-up makers. They are ovorstocivs which someone 
had to sell. \Ve got them at auction i>rices. We sell 
tliem by mail for as low as half what tlie same things 
cost in stores. In tliis book there are: 

Chairs as low as 63c. 

Stoves as low as 89c. 

Tables for $1.45 and up. 

Lace Curtains at 69c per pair. 

So on with 3.000 l)eautiful things. Kvery price that 
we quote will amaze you. 

Pay With Pennies 

Ask us to mail this book. If you see something you 
want in it, have it sent on ajiproval. Keep it a month 
l)efore deciding to buy. If you wisli to return it. we'll 
pay freight Ixjtli ways. 

Any furnishinirs \ou keep will be charged to your 



aacount. You ciin pay as convenient — a little each 
moiitli. On a 15 article pay li cents j>er day. On the 
average imrchase we allow a year to pay. 

AVe ask for no mortgage, no form of security. There 
is no interest, no i»ublicity. no red tape. There is no 
e.xtra price. We simply shiii tl)c goods on an open 
account. We luive done tliis for 46 years. We have 
accounts jiow with over one million people. If you 
want such an account you have simply to ask It. We 
gladly trust people who buy things for their homes 

New Bargain Book 

Our greatest Bargain Book has just come from the 
jiresses. It sliows the thousands of things which we 
picked upin midsummer— in thedullest summer known 
in years. It will show you what sacrifices factories 
made to get rid of suri)lus stocks. Every page shows 
lieautiful tilings at tlie lowest prices ever quoted. 

You should see this book, for there is nothing else 
like it. The book is entirely free. Simply cut out this 
cou|>on.till it out and mail it to us today. The mam- 
moth l>ook will then be mailed at once. Act now, else 
you may forget it. 



3,029 Bargains 
On Credit 



Silverware 
Chinaware 
Washing Machines 
Sewing Machines 
Kitchen Cabinets 
Baby Cabs, etc. 

Hook is enormous — pai;es 11x17 
inches. The pictures are big. and many are in 
actual colors. The pictures shown liere are simply 
small rei>roductlons. 



Furniture 
Carpets 
Rugs 
Draperies 
Stoves 
Lamps 

Our Bargain 



^^zzxzzzzzzzTZZzzxzzuxzzzzxzxzzxrxm: 



zzzzzzzzuzzz^ 



I SPIEGEL, MAY, STERN CO. 

1647 35th St., Chicago 



Q Mail me new Bargain Book. 
Q Mail me Offers on Stoves. 



K Name- 
Street- 
Town - 
State - 



a:zzzzzxzzz xzizxr xzMXZXZXZXzzzxzxzzzzzzzzz:axzzxizizxnzn:^ 



Spiegel, May, Stern Co., 1647 35th St., Chicago 



Railroad Men Wanted Quick 
$80 to $185 a Month 

Write for our It'unl biudinK boiKi to place »;rad- 
uateH in |>osition sure if 20 to ii'i yeiirp of nge iiikI 
mentall.v and iiliysicall.v O. K. We can quickly 
fit you for a l)iK paying position no matter 
where you live, in your spare time at lionie. Lenrn 
from practical Kuilroad men. This is the 8ch<x>l 
endorseil by H. H. Maniii;ers. Write now. 

OFFICIAL RY. SCHOOL, Gen. Office 500. Freeport. DI. 




$18 to $30 



Week Sure 




Farmers " Ever Ready'' " -mm r ^ 
Tool Kit does it 

Agents Koing wild over resultfi 
M.Snyder made S4() in l! Iioura 
Joseph Pine took 05 orders in 
2 days. M. 1). Finch sold 42 in !( hours. Hud no cxpericiK c. You 
can do it. To show it means a sale. FKKE SAMPLK to workers. 

FOOTE MANUFACTURING CO.. Dept. 260. Dayton. O. 
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Use KEROSENE 


Ell 


igine FR 


EE! 




ke smooiliesi tkitig m life 
IS \elvei. 




"Velvet — one splendid pipe tobacco, 
so-called because of its unusual smooth- 
ness. It s Burley leal — "special selec- 
tion — that s some! Two years of aging 
— hanging while time mellowed it — • 

and the harshness, ihe bile, disappeared — goodness 
was lelt — Velvet. Velvet can be smoked all 
day and won't disagree — good tasle — line Iragrance. 
Make a special trip to the ship— Velvet. lOc at 
all dealers. 



Vel'vet should be on every 
dealers shelf— IF OUT, 
send us toe, /or the regular 
tin — sent only in Untied 
Hares. 



SPAULDING & MERRICK 
Ctiicago, III. 





Amazing " DETROIT " Iveroseiie En- 
gine shipped on 15 days' FREE Trial, 
proves kerosene cheapest, safest, most 
powerful fnel. If Katisfled, pay lowest 
price ever given on reliable farm en- 
gine; if not, pay nothing. 

Gasoline Going Up ! 

Automobile owners are burning 
up so niiK-U gasoline that the world's 
supply Is running stiort. Gasoline 
Is 9c to 15c liigiier tlian coal oil. 
Still going up. Two pints of coal oil 
do work of three pints gasoline. No 
waste, no evaporation, uo explo- 
sion from coal oil. 

Amazing ^< DETROIT'^ 

The "DETROIT "is the only engine that handles Coal oil successfully ; 
uses alcohol, trasoline and benzine, too. Starts without crankintr. Basic patent 
— only three inovine parts — no cams — no sprockets — no gears — no valves — the 
utmost in simplicity, power .ind strenirth. Mounted on skids. All sizes 2 to 
20 h. p., in stock ready to ship. Complete engine tested just before ciating; 
Comes all ready to run. Pumps, saws, threshes, churns, separates milk, grinds 
feed, shells corn, runs home electric-lighting plant. Pricet dlrlppedi, S29.50 up. 

Sent any pLice on 15 days' Free Trial. IJon't buy .in engine till you investigate 
amazing, money-saving, power-saving "DETROIT." Thousands in use. Costs 
only postal to find out. li you are first in your neighborhood to write, we 
will allow you Special Extra-Ijow Introductory price. Write! 

DETROIT ENGINE WORKS. 213 BeUevue Ave.. DETROIT. MICH. 



H.R Kerosene or (ilOSO 
"iGasoline Engine^Hy II 



4 and 6 h. p. siies at proportionate prices, 
farm marhini-ry. pumps, separators, saws, 
systems, elci-tric light outiitg, etc. Very 
simple. A wi.man or Imy can operate It. 
Uses little fuel. Abufilutoly guaranteed. 
Write f'T cataloK and 80 day trial oMor. 

GKAY MOTOR CO. 
1012 U S Motors Bldg . netrolt. Mich. 



Runs 
water 




rnCCC Prize Winning Model 
uUrr J Aeroplanes 



Best and iin Furthest 



Our RED WING model is the speediest Flyer 
made. One customer writes : " Your RED 
WING model *B* is a remarkable Flyer, its 
mancuverinK' in a wind beinjf wonderful." Our machines are not mere 
toys, but are built on scientific lines of the finest material and work- 
manship. l^TK*^, powerful motor and propeller, made to stand rouffh 
usaKe. Size of machine In in. wide by 18 in. lone, no parts to put 
together, every machine gTiaranteed to tlv 125 feet. (Simple directions 
sent with each nuttit as well as a blue print 18 1-2" x 26 1-2" of Bleriot 
Monoplane FREE.) Sent by prepaid express on receipt of $1.00. 
WRITE FOR CATALOG 

Goff Aeroplane Co., 219 S. Dearborn St., Chicago 



INSTANTO" 




GASOLINE 
UGHTING 
SYSTEMS 



Ch.ingc iriim a 150 c.iiulk iiuwer light to 2 camiK puwer inaiifi>. 1 h:s 
latest and most perfect development ol the gasoline lamp lound only in 
Ann Arbor Lighting Systems. It gives the country home a lighting sys- 
tem as perfect, handsome and modem as city gas. Ann Arlwr Lighting 
Systems are brighter than gas, steadier and clearer than electric light, and 
cost about one-tenth as much to operate. Each lamp gives 150 to 503 can- 
dlepower for less than M cent per hour. Fuel is gasoline ; perfectly sale. 

We Dike Complete LightiBg Syslens for Homes, Chvcbes, Stores, Elc 

Price, $m up, acrordint: to niimher of lamp^ desired. 
Wc Want Alients wlio will push mir line. A splcn<lid opportunity 
right now for hustling agents in Lirge cities to sell to owners of summer 
cottages, country homes and resorts. No other light cui equal it in 
brilliancy, l>eauty of fixtures and economy. Sells OD sight. Catalog and 
prices on request. 

SUPERIOR MANUFAaURING COMPANY, 294 Second St., ANN ARBOR. MICH. 
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THE WIZARD LIGHT 





THE INSTANTANEOUS SYSTEM 1 TH E "QUICKLIT" 
REQUIRES NO GENERATION WIZARD N9 30 



WHEN YOU WANT UOi 
JUST PULL THE CMA 



^JSSl, fOURMANILEAHc -| 



GHTS WITH A MATCH 
CONVENIENT AS CITY GAS 



THESE latest inventions represent the acme of perfection in 
artificial lighting. After once installed the instantaneous 
system requires no generation and can be operated as con- 
veniently as electricity at one-tenth the cost. 

The Quicklit Systems are operated as conveniently as city gas, 

as lamps are lit with an ordinary match- 
All our lighting systems represent the highest standard of 

quality and are fully guaranteed. They are so simple that any one 

can operate same. 

For further particulars and exclusive agency address 

THE NAGEL-CHASE MFG. CO., 153 West Ohio St., Chicago, III. 



I H C Gasoline 
Engines ^ 



A Small Power at 

Small Cost 

This famous one-horse 




power, hopper-cooled 
I H C gasoline engine 
when belted to a pump 
jack will supply all the 
water needed on an ordi- 
nary suburban country 
home, or farm. It will 
also operate the cream 
separator, grindstone, 
bone cutter, saw, 
washing machine, etc. 
And in the shop, it 
operates the lathe, 

drill, presses, emery wheels, grinders, and other small machines. This little worker is surprisingly 
powerful for its size and operates at very small cost. Equipped with governor, etc., same as our large 
engine. Wait till you get all the facts about I H C gasoline engines before you decide. Address 

^ International Harvester Company of America 

(Incorporated) 

16 Harvester Building Chicago USA 



The I H C line is complete — a style and size for 
every need, i to 50-horse power; stationary or | 
portable; horizontal or vertical ; air or water-cooled ; v 
also gasoline traction engine 12 to 45-H. P. 

Write at once for catalogue 
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p*LOOR your new home or re-floor 

your old one with hardwood at $10 
and up per room, by the Colonial Method 
and save from $15 to $20 per room. 



oors 



are of best, standard quality Oak and Satin Walnut, steam 
kiln dried to prevent shrinking and accurately milled. Used 
over old floors or in new buildings, they add tone to any 
property and dollars to its selling or renting value. Simple, 
sanitary and ornamental. Colonial Hardwood Floors repre- 
sent the least cost of re-furnishing rooms, and beautiful 
rugs cannot beproperly displayed without them. 

Simple and Economical 

Installation simple and maintenance economical. Old 
floors or other woodwork need not beremoved. An ordinary 
carpenter or anyone handy with toolscan do the work. Suit- 
able designs for irregularly shaped rooms furnished free. 

Materials sold FREIGHT PREPAID; safe delivery 
gnaranteed; money refunded if not satisfactory. 

Write today for free samples of material 
and descriptive boolilet, all sent prepaid. 

THE COLONIAL HARDWOOD FLOOR CO. 
42 Park Place, Cincinnati, O. 



Snappy, Stylish Suit 




To Your $ 
Measure 




A suit that yonr tailor would ask r-iS or $30 
for. We deal direct with the consumer— no 
mUldlemen's prollt to pay. You can wear 
tailor-made garments at less than ready- 
made prices. We make you a stylish, per- 
fect fitting, better wearing suit than you can 
possibly buy from your local tailor or dealer, 
and save you money. 

AVe make suits and overcoats to order for 
$12 to 824 and prepay express. 

We Send You Our 

Style Book and Samples Free 

Make your selection from our Style Book, 
which contains cloth samples of the latest 
weaves and designs for fall and winter wear, also fashion 
plates showing the swellest, classiest, snappiest styles ever 
created. Ills absolutely free. Send for It today. 

There Is positively no chance for a mistake with our 
simple, yet perfect, system of home measurement. 

liemember, we aim to please every customer. We have 
been making honest tailored clothes at rock-bottom prices 
for the last 15 years. The Illinois Trust and Savings Bank 
of Chicago will tell you that we are responsible. 

MADISON TAILORS 

250 Central Union Blook - Chicago, III. 



P^^U C A f XT One each — one, two, 
^ ^Jr^t a T a and four cylinder 41 ^;x5 

SHEFFIELD MARINE I'i^^ ENGINES 

Never been used. At a sacrifice for immdiate sale. 

FULL DESCRIPTION ON REQUEST 
E. H. ALLEN, 3620 Michigan Ave., Chicago, lU. 




ARE YOU ROUND SHOULDERED? 

"Nulife" straightens and squares your shoulders instantly. It compels you to stand, sit and 
walk correctly. Makes you breathe properly at all times. Expands your chest from one to 
three inches. Reduces your abdomen to the proper proportions. Fills out the hollows around 
the neck, strengthens the back and supports the spine ; gives the person who wears It a com- 
manding appearance. "Nulife" la worn by men, women and children. It is sold throughout 
the United Stiites and Canada at S3.00. For a limited time I will send "Nulife" to the read- 
ersof PopcLAB Mechanics Magazine for 82.00 postpaid. When orderingsend your proper 
height, weight andchestmea.surement. Illustrated booklet on "Nulife" sent free upon request. 

PROF. ANTHONY BARKER, 649 Barker Bldg., 110 W. 42nd SL, New York, N. Y. 




Back View 



A BEACON LAMP Fpci: 
BURNER UlU 

lnrande«eent. 100 Candle Power. Barns 
cuiiuiiuii coal oil. Gives better light than 
'j.'-:-^. electricity or six ordinary lamps atono- 
si.xtli toone-tenth the cost. Fits your oM lamp 
tTnoqnal<'d for fine sewing or rea'iins. 

COSTS ONLY ONE CENT FOR SIX HOURS 

We want otie person in each locality to 
whom wo can refer new customers. Tako 
advantace of our special offer to secure a 
Beacon Burner FRKE. Write today. Afrents 
Wanted. BOMB SUPPLY CO. 
.248 B. 0. LUe Bids., IUhms City, Ko. 
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Health 



" Fat, oil, batter, cream and eggs certainly 
caused my catarrh and deafness, but your diet of 
lean meats, green vegetables, fruits, etc.cured me 
in a few weeks. My brain power and complexion 
improved tremendously, and I succeeded finan- 
cially." . . . Different classes of foods causa 
different diseases, but correct combinations cure. 
Send ten cents for instructive booklets: (1) The Brainy Diet Cure, 
(2) Diet vs. Drugs, (3) Effects of Foods, (4) Key to Longevity. 

G. H. Brinkler, Food Expert. Dept 16, Washinaton, D. C. ' 



Bernarr Macfaddens Physical Culture Course — FREE 

In order to quickly secure new subscribers to the 

Physical Culture Magazine 

we're going to give away n complete counte in physical culture, personally prepared by Mr. Macfadden, 
to every person sending us -^1.00 for an eight months' subscription. 

If we were to market this course for profit we could not offer it at a cent less than $15.00 

We feel certain you'll become a regular subscriber when you have read Physical Culttjbe for eight 
months. It's the most needed periodiciil in the field of literature because it teaches you how to be well. 
It will save you many dollars in doctor bills if you heed the advice it contains. Not alone the most 
valuable masazine ijublished but one of the most interesting. 

.Tust enclose §1.00 and say. "Send me that free course and enter my name for an eight months' 
subscriptiou to Physical Cultuke." Your money back any time you're not satisfied. 

PHYSICAL CULTURE PUBLISHING CO., 41 0 Flatiron Bids.. New York 
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MAKES A 
PHONOGRAPH 
SOUND LIFE-LIKE 



I THE Morse Clarifier is a 

* remarkable little device 
made to fit in tube between 
reproducer and horn of pho- 
nographs. It renders the sound 
loud, clear and life-like and 
eliminates that unpleasant metillic effect whicli is more or 
less common to all phonographs, regardless of price. Can be 
attached in a minute by anyone and lasts as 
long as the machine. Thoroughly tested "tl J^^^^ 
and proven successful. - -» ^ 

Mailed Prepaid upon Receipt of 
Price. $1.00. Guaranteed Absolutely 
Satisfactory or Money Refunded. 

In ordering please state whether for Victor, 
Victor-Victrola. Edigon with rubher or metal 
I'Onuection, CSolumbia Disc or Columbia Cylinder. 
Information and circular matter free. 

MORSE BROTHERS. Mamifactnrers and Distriboters 
450 Lumber Exchange, Minneapolis. Minn. 



"^^^SAMGUS MICHIGAN SPEED WHEELS 
T^VERSE GEARS a MARINE HARDWARE 





MOTOR 
BOAT MEN 




Send for our large 
catalog of valuable 
informal ion on 
speed wheels, reverse gears and marine 
hardware. Everything new and up-to-date. 
Price* Right. Satisfaction Guaranteed 

. e carry an immense stock and can make you prompt ship- 
monta and save you money. Send for our free rataloff today 

MICHIGAN WHEKL COMPANY 

565 Canal Street. GRAND RAPIDS. MICHIG.\N 



Solar Motorcycle Lamps 

are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of W^o of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 

BADGER BRASS MFG. CO. 

Kpnosha. Wis. New York City. N. Y. 

WINDOW TRIMMING 

Advertising and Card Writing are the 
best paid professions in tlie world. Inter- 
esting prospectiii FREE tells you all about it. 
KOESTER SCHOOL, 306 Jacksoa Boulevard. CHICAGO 



BEAN ELECTRIC METERMAN 



Hundreds of n^w poiitions crrated yearly Irutrumenti and Matcn are 
used where\'er EJectricity \s used. Trained men must mainUin them. 






Metermen Earn 




$900-$1800 



• Year 



Our Course wiQ fit you for a position. 
Pracbcal-easy to leam— recomrDcnded 
by leading electrical men. 

Write to-day (or fre« booklet— team how 
%«« acMtl our graduate*. 

FORT WAYNE CORRESPONDENCE SCHOOL 
911 Shoaff Bids Foil Wayne, Ind. 




DIAMONDS ON CREDIT 



This Diamond Ring is our 
great special. Only the 
finest quality pure white 
diamonds, perfect in cut 
and full of fiery bril- 
liancy are used. Each 
diamond is skilfully 
mounted in our famous 
Loftis "Perfection" 6- 
pronu rine mount- 
ing, which pos- 
sesses every 
line of del- 
icate errace 
and 
beauty. 




The 
three 
rinffs 
here 
shown] 
are 
the 
most 
popu- 
lar.al 
thouffh 
we 
show 
all sizes 
in our 
laree, 
handBome 
Catalo)( 
Each T\nz 
U solid 14 
karit sold, 
and is cased 

in a dark blue 

rir.if box ^^^^^^^^^^^^^^CflHP^Srf^^ An 

with white ^^fc^^^^S^C^^S^^^ »j , yf?/: 

satin linins. ^^^^B^HHtfP^^^^ Ideal (jirC 

Ask us to send yoa a Rins on approTal. It will he sent at once, all chartrea 
prepaid. If you are not perfecify satisfied, return it at our expense. 
WrltA fijr Aiir Frp<> CntaXner containing over 2,0()i) illustrationa 

vYnie idr our rree i^aiaiog „, Diamonds, watches, jewelry. 

Silverware, etc It tells all about our easy credit plan. Write today. 

LOFTiS BROS. & CO., Diamond Cutters, 

Dept. E 894, XOO to 108 N. State St., CHICAGO, ILL. 

iiianch Stares: Fittsburg;, Pa., and St. Louis. Mo, 



ALL-METAL SELF-CLEANSING 

Electric Washer 

And WRINGER Complete for 



Positive Dnve— No Springs to 

break. Wjll wash any wash- 
able fabric clean, quickly at 
trifling cost. Will save its 
cost in 8 months in wear and 
tear of clothes alone, to say 
nothine of time, money and 
hard work. We will ship to 
you direct anywhere in the 
United States. A year's guar- 
antee goes with everj- W.-,sher sold. y^^^ 

Domestic Eqnipment Co. , Dept.-P. M., 30 W. Lake St. , Chicago 




Earn $60 to $100 a Month 

Men 20 to 4-0 Years Old Wanted at Once for 
Electric Railway Motormen and Conductors 

Our mail course will prepare you for Motorman or Conductor in four to 
six weeks, and we will immediately assist you to a good paying position. 
You will be independent ; your services will be in demand ; good Mo- 
tormen and Conductors are needed everywhere. We place men on 
city and interurban lines in all parts of the country, and want 
men in every state. 

RIGHT NOW IS YOUR OPPORTUNITY! 




OUR 
BOOK 

I'KEE 

Fill in the coupon, cut it out and send it at once for our Free Book, "Great Oppor- 
tunities in Electric Railway Work." 

NATIONAL RAILWAY TRAINING ASSOCIATION 
Suite 7. Dwight Building Kansas City, Mo. 
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WIN THIS $1200! 

Thousands Already Won— Going on Daily 

TEN PEOPLE GET $40,000 

Tbey Tell You How to Win 

I ISTUmf Stoneman(Nebr.,photograpIier)actualIy 
LlJlEiill received $1200 one month, 851.50 in 15 
minutes, $800 in II days; Korstad (Minn., solicitor) 
$2212 in 2 weeks; Sevegne (N. Y., telegrapher) $100 
daily. Not a fairy tale, fake or humbug, but proven 
abholutely true by sworn statements. Government pat- 
ronage, statesmen, juilKeti. bankers, world's famed 
institutiims, local referenceii. Costs nothing to inves- 
tigate. This gigantic money-making contest no 
longer controlled by a few— now open to any honest 
industrious man or woman. Big money made by me- 
chanics, clerks, farmers, teachers, doctors, lawyers, 
people from all walks of life. Experience, capital, 
business training unnecessary. You can own, operate 
and control same private enterprise that brouuht 
Wilson (banker) $3,000 in 30 days; Ka8p(agent)$l685 
in 73 days; Oviatt (minister) $4,000. Rogers (sur- 
veyor) $2800; Juell (clerk) $6800; Hoard (doctor) 
$2200; Hart (farmer) $3000. Schleicher (minister) 
$195 first 12 hours. Hundreds sharing similar pros- 
perity — banking money, buying homes, automobiles. 
Don't wonder. Same appointment should mean same money for you 
— same power, prominence, dignity, respect, influence. Rise to big 
earnings, wage freedom, ownership, and private monopoly. Know- 
ing the reason dispels all doubt. Wonderful, but true. Strange Inven- 
tion gives every home a bath room for only $6.50; excels 
others costing S200. Abolishes tubs, bowls, buckets, 
wash rags, sponges. Turns any room into a bathroom with 
hot or cold running water. Think of it ! So energizes water, 
one gallon ample; cleanses almost automnticall.v; no 
plumbing; no water-works; self-heatins. Gives cleansing, 
friction, massage and shower baths. So simple child can 
operate. Truly marvelous. A modern home-bathing witli- 
out drudgery, inconvenience, muss of lugging water, tilling 
tubs, emptying, cleaning, putting away. Could anything 
be more popular t Think of millions who want 
bathrooms! At sight people exclaim: "There, 
there, that's what I've been longing for." Little 
wonder Wilson sold 102 in 14 days; Hart, 16 in 's 
hours. Think what you could do. Come— fall 
in line— make a fortune. Uon't let another get 
there first. Your chai.ce now to secure exclusive 
sale. Devote nil or spare time. Means i)henom- 
enal earnings; no competition; fascinating, 
liigh grade business. 

Credit given active distribu- 
Send no 





'SEE IT 
ENERGIZE 



money— inves- 
tigate first. Send to-day 
for remarkable offer — it's 
valuable but free. 
Address 



ALLEN MFG. CO., 3382 Allen Building, TOLEDO, OfflO 



Be st Tu rkish Bath O 
?iifjn At Home 



.Inst flush out tho three million pores in your body 
|\viththe "Robinson" Thermal Bath. It takes only 
l.'i iiiiiiutes. Costs only two cents. Relieves La 
Grippe, Bad I'.. Ids, Rliciinintisni, Dyspepsi.i, Skio 
lii>caso.>i Our Hiei»i Honk Fr.M- for a few .laysonly. 
Wobln»oiiJWtfl^^o^^.72 SnowfUke Bldg., Toledo. O. 



4 Inch Hand Machine 




Combined Cutting 
and Threading Pipe 
Machine complete 
with Vise and Stand. 

Get Price and Catalog 



THE OSTER MFG. CO. 

,2100 East 6l8t St.. CLEVELAND. OHIO 



Sandow $ 

2!/2H. p. Stationary 
Engine — Complete 



37 



Gives ample power for all farm uses. Only 
three moving parts— no cams, no gears, no 
valves— can't get out of order. Perfect 
governor — ideal cooling system. Uses f 
kerosene (coal oil), gasoline, alcohol, dis- 
tillatc or gas. Sold on 15 days' trial 
YOUR MONEY BACK IF YOU ARE 
NOT SATISFIED. 

5 year ironclad guarantee. Sizes to 20 
H. P., at proportinati' iirices, in .stock, 
ready to ship. Postal brings full partic- 
ulars free. Write for proposition on 
first engine in your locality, (116) 

DETROIT MOTOR CAR SUPPLY CO., 2 Canton Av., 




1 



Only n4.50 

For this Home Bench 



Besides its convenience 
and usefulness, you will 
save its price in a year 
by doing repair work and "fixing things" that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished — why not you? 

Top is 50 in. long, 20 in. wide, mlh a 13-inch (;iued-up portion of thick maple 

Grand Rapids Hand Screw Co. 

620 N. Front St. GRAND RAPIDS. MICH. 



FOR MENDING HARNESS 

shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
or any heavy material. Stewart's 
Automatic Awl is the only 
perfect Sewing Awl. 

STEWART. 
SKINNER CO. 

26 Hermon Street 
Worcester, Mass. 




Ii takes a w ax 
thread, fe e d s 
from spool and 
does the work of any h.ir 
n ss maker machine. It is indls 
pcntabie for farmers. Agents wanted 
Sent prepaid for $1 .25. Send at once for catalog 




3 BEAUTY POSES 25c. 

Decorate your " Den " with " Art Gems " 
Exquisite portrayals of female loveliness. 3 
bewitching poses 25c ; 6 for 50c. One 6' 2x8'4 
photograph free with everv order for six. 

Our Dollar Special: Two 614x8% photo- 
graphs, 6 cabinet size and 32 small photos, all 
for$l. 

Our pictures are all real photographs No reproductions of 
paintinirs or other cheap trash. Money back if not pleased. 

ART PHOTO CO.. 2010 P. M.. Grand Rapids, Mich. 



NO MORE BALD HEADS 



When our VACITUM CAP is used 
a few minutes dailv. We accept 
no pay until you have tried tho 
Cap 60 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hiiir 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the hair from fallinu out. 
Boufjht liy Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Faed. Write for application blank, testi- 
monials, and booklet on " HAIK." gent sealed iu plain 
envelope, FREE. 

THE MODERN VACUUM CAP CO. 

A. 559 BARCLAY, DENVER, COLO. 
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Ne\N Designs " Club /ndexes- Ideal for Bridge. 
Gold Edges - Air-Custiion or ivory Finisii. 



OFFICIAL RULES OF CARD GAMES - HOYLE UP-TO-DATE 

ISSUED YEARLY - SENT FOR 15 CENTS JN STAMPS. 
THE U. S. PLAYING CARD CO.. CINCINNATI. U.S.A. 




raughout the Wdrla for General Play 
Most Durable 25 Cent Card Made, 
fc/exes - Air-Cushion or ivory Finish. 



CONGRESS 

PLAYING CARDS 
606 

GOID COCES 



50 9 per Pack 




Z59perPack' 



The Little Friend 
of the Deaf 

Actual 
Size 





This ad is to deaf people who 
have about given up — who are fail- 
ing in hope and in courage — people 
who think their cases unlike other cases which have 
been relieved. We don't want any money. Just 
send for a book that tells about "Wireless Tele- 
phones for the Ears"— little devices that 390,000 
deaf people are using today because they HEAR 
with them. Think of it, men and women; these 
tiny wonders are so small that they fit in the ears 
out of sight and so soft that you never feel them, 
even when lying down ! Yet you hear whispers ! Is 
your case beyond such simplicity ? Not a bit of it. 
One of the officers of this company is a deaf man. 
He became desperate, and in desperation developed 
this marvelous ear drum. It is one of the inventions 
of Mother Necessity — an inspiration. Talk to him 
today. You'd never even suspect his affliction. 
He's been improving this tiny "phone" for 20 
years. There is nothing else to compare with it — 
anywhere. Don't you want the book he has written 
about it — a book by a man who understands deaf 
people because he is one of them ? You do, if you 
want to improve your hearing. Just say, " Send the 
book," on a post card, and mail it to WILSON EAR 
DRUM CO., 144 Todd Bldg., Louisville. Ky. (17) 



Fairbanks-Morse 
Eclipse Pumper 



A high grade Pumping 
Engine at the 




Low Price of 
Plus the freight from factory, 

Beloit, Wis. Buy One Now 

It is a Four Cycle Water Cooled 
Gasoline Engine and Pump Jack ready 
to attach to any pump. 

A reliable engine, so simple a child 
can start it. 

Will pump 200 to 2000 gallons per 
hour depending on size and type of 
pump and lift. 

Engine has two belt 

pulleys at different speeds 
for driving cream sep- 
arator, churn, grind 
Stone, etc. 

Catalog shows how to 
attach to other pumps and 
farm machines. 

for Free Catalog No. MZ449. 

Morse & Co. 

Chicago 



|FairDann.«, 

I Wabash Ave, and Eldredge Place 



Let the Slide Rule Do Your Work— Do Your Work 




Besides, the usual price has been reduced one-half, and the free instruction book is "written so you can understand it." 



Engineers, Electricians. Drafts- 
men. Superintendents, Managers, 
Master Mechanics, Estimators 
and Business Men: 

Your Time is too valuable to waste 
in solving problems or checking 
over the work of others the old 
way. The Richardson Slide Rule 
will do it mechanically. One of 
the most valuable instruments ever 
offered to mankind is the Slide 
Rule. Not until the above rule 
was desigrned did it become pos- 
sible for a person of a limited 
education to learn to operate it. 



In addition to above 
[ motor to run a pump; size of c 



Sroportion, extract the square and cobe roots, find the decimal equivalent of vulsrar fractions or vice verfa. calculate 
le rule is direct reading for forty-four other problems such as the Horse Power of EnKlnes, Pumps. Boilers. Belts, 
f duct for ventilatintr: percentage a recording wattmeter is "Slow" or "■Fast": radiation and size grate, and steam niam 

You simply place the key to the problem in the key hole (the key la prmted.in 

rr.„ „„wc. u..^... ..... ...J »pon the market for the first time. •'See sectional cut curved slide bound with 

aluminum. No other like it. Good value. Price $2.50 with substantial pocket case and instruction book. Stock aluminum 6-8 inches with runner. Hcalea 

celluloid printed and polished in two colors and washable. A limited number of new, but older pattern rules at 11.00 each. 

GEO. W. RICHARDSON, L'f 'ISSlS?' ^e^tJIISSSri? 4218-24th Place, CHICAGO, ILL. 



Interest, perc en tasre . 

Water Falls; size of motor to run a pump; size ol duct for ventilating. ^ 

quired; chain gear and pulley problems: areas, circumference and diameter of circles 



Cri 
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A BOOK FOR THOSE 
WHO LIKE TOMAKE THINGS 



THE LATEST 

of our books for those 
who like to make things 

Amateur Mechanics No. 3 



Written So You Can Understand It 



A thorough, practical book containing 200 
articles which tell how to make scores of 
appliances of daily use about the house ; vari- 
ous amusement devices; simple electrical 
apparatus; novelties; tricks; magic; puzzles, 
etc. The following are typical articles: 

Driving a Washing Machine with Motorcycle Power — Campers' Appliances — Work- 
bench for the Amateur — Home-Made Vise — Revolving Christmas Tree — How to 
Cane Chairs — Home-Made Electric Clock — Outdoor Gymnasium — Bent Iron Work. 

128 Pages PRICE 25c POSTPAID 194 Illustrations 



THE OTHERS IN THIS SERIES ARE: 

Amateur Mechanics No. 1 — 
Amateur Mechanics No. 2 

Mechanics for Young America 



1 T4 Articles 
165 Illustrations 

193 Articles 
196 Illustrations 

1 SO Articles 
~ 1 96 Illustrations 



Each of these books contain different matter, yet all are along the same interesting, practical lines. 
They should be in every American home. Price 25 Cents Elach, Postpaid 
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Mechanics 
forYoan^ 
America 




A Book 
for Boys 

How to Build 




BOATS. WATER MOTOSS. WIND MILLS, SEARCHUGBT, 
ELECnUC BL°KGLAK ALARM. ICE BOAT. WATEB 
NCYCLE. CABL\S. CAMPS. CLOCKS. FI3B- 
INO TACKLE. KITES. IMITATION 
STREET CAR U!<E. ETC 




The DtrectioDft 
•re Plain aiMl 
Complete 




PRICE 25 CENTS 



FOR SALE BY ALL NEWSDEALERS. OR 

POPULAR MECHANICS BOOK DEPT., Publishers, CHICAGO 
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This Edison 

Fireside Model 
Phonograph 

Shipped 

FREE! 

Read This Great 
NEW Offer 
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This is the only boat powered by a 

Scripps Motor 

entered in the recent Scripps Reliability Cruise 

The Sen Wolf with her 60 H. P. six-cylinder Scripps Motor, 
Wfts one (if the fonr l)OHts that cnme throiitjh the eiactinK test 
with a perfect score, after eight days of strenuous running 
through all kinds of weather. 

The Motor of the Sea Wolf had two seasons of hard, con- 
tinuous service before entering this contest. No repairs were 
made, and as the Sea Wolf was not entered until the day 
before the start of tlie cruise, no opportunity was afforded to 
even overhaul the engine. 

There is something significant to the man who is looking 
for a motor that coniliines power with reliabilit.v, in the con- 
Bistent way in which the Scripps motor acquits itself so well 
in the many events in which it is entered. 

Write for catalog today, also a copy of our latest 

book, " THE STOKY OF THE 8CEIPPS CEtJISE" 

SCRIPPS MOTOR COMPANY 



650 
Lincoln 
Ave. 



Detroit. 
MichisD 





Amazing Profits 
In Mushrooms 

An> body can add $8 to $40 per week 
t ' their income, in spare time, entire 
\ear erowine mushrooms in cellars, 
sheds, bams. Ivixes. etc. I tell you 
where to sell, at hijihest prices. 
Free Illustrated Instruction Booklet 

HIRAM BARTON 

Desk 2, 329 W. 48lh St.. New York 



It is Made 

From 
Nickel 



NICKELITE 



It 

Nickd 
Plates 



The new syir.lictii substance for iii. kcl plating metals by hand. By 
merely rubliing NICKI-LITH on the metallic surface to be plated, with 
a wet rag-, a durable coat of nickel is quickly deposited on the metal. 
Tlie process is Klectrolytic, but no apparatus of any kind is required. 

Price. 2S cents per box 

Supplied by your dealer or will be sent postpaid direct from manu- 
facturer upon receipt of price. 

GORMAN MANUFACTURING COMPANY, HAZIETON, PA. 




BEGISTEBED 



"Ohio" Tools 

Insist on them — it will pay you. 

Carefully made from specially 
selected steel — fully warranted. 

Write for complete 
catalog of '~ ' 



"Ohio 
Chisels, 



Planes, 
Drawing 
Knives, Auger Bits, 
Screw Drivers, etc. 




OHIO TOOL CO DEPARTMENT 3 
rLV\J I. \J\J \^ \J,, COLUMBUS, O. 





Shipped FREE! 

Th e latest and greates t offeron the Genuine 
Edison. This oiFer is for every one who has 
not yet henrd our Edi.son in his own home— for you to 
hoiir concerts and entertauiinents by the world-famous 
inusK ians— just suc h entertainments as the metropoli- 
tan theaters are producing. 

■Alf i%^WWW% I will send you this Genuine 
WIW lll'pl'IC Edi.son FiresideOutlitCnewcst 
If I I wl I lall niodcDcompletc with I dozen 
. ,„ EdisonGold Moulded and Am- 

berol Records, for an absolutely Free Loan. I don't ask 
any money down or in advance. There are no C. O. D. 
shipments; no leases or mortfragrcs— absolutely nothing 
but a plain out-and-out offer to ship you this phono- 
graph tofrether with a dozen records of your own selec- 
tion on a free trial so that you can hear it and play it 
in your own home. 

Why I Want to Lend You This Phonograph 

I know that there are thousands of people ■vvho have never heard the 
Geiiume Edison Phonograph. Now, there's only one v.iy to convince 
people that t he I-.dison is superior, and that is to let them actually see 
and hear tills remarkable instrument for themselves. That is why I 
am maklns thJ« offer. T/ie only nmy to tK,iie yoit actttally real, 
tse the f th inz-^for yourself is to loanyou a Uenutne Edison Phono- 
grafk free and let you try it. 

All I ask you to do is to invite as 
m.-iny as possiMe of your friends to 
hear this wonderful Fireside Edison. 
I feel absolutely certain that out of the number of your friends who w ill 
hear your machine Uicre w ill be at least one and probably more who 
will want an Ellison ol his own. If there isn't (and this Sometimes 
happens) I w on't blame you in the least. You won't be asked to act 
as our agent or even assist in the sale of a single instrument. 

If You Want to Keep the Phonograph f^^'^lr^^ 

make the phonosrraph your own, you may do so. Either remit us the 
price in full, or if you prefer, we will allow you to pay for it on tlie 
easiest kind oi payments. 

OUI* EaSV PaVniPnt Plun "^^^ dollnrs a month pays for an 
yUl UdJ rdjilieill, riail omfit. Thr,e is absolutely no 
lease or mortgage of any kind, no guarantee frem a third party, no 
going before a niii.irj', no publicity of any kind, and the payments are 
so very small, and our terms so liberal you never notice the payments. 

rnPF Justsignthiscoupon nowand W^^E^ JBBBBaBBI 

rKrl" mailittous. I will send you SSWF 
■ ImfclB our Edison Phonograph Catalog, the A 

verylatest listof Edison CloldMoulded 
and AmberolRecordsdSOOof them)andourEree a* 
Trial Certilicate entitling you to this grand PHONOGRAPH 
offer. Sign this coupon or send postal or DISTRIBUTERS 
letter now. Ko obligations— get catalog. 



All You Need Do 



F.K.BABSON 
EDISON 



F. K. Babson, 
EDISON PHONOGRAPH 
DISTRIBUTERS 



Dept. 1197 



^""iIm* J?'?*''' '*rif ** W** Moulded and Amberol Records and 
; Free Trial Certificate entiUing me to your 

>\ estem Otfice ;65 Post ^ j ^ ,i 

Sueet, San Francis- ♦* S'^'^ '^^ 
CO. California. Can- 
adian Office: 3SS 



AT Edison Block, Chicago, 111. 

^ ligations, your New Edison Phonn- 
^ graph Catalog, list of Edison Gold 



Please send me, without any ob- 



Name . 



Portage Ave., ^ 
Winnipeg, ^ 
Canada. 
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TOO LATE TO CLASSIFY 



WRITE US FOR ANY KIND of a slim, letters and fleurea. 
Wood, glass, metal and foil. Ask for (P. M.) printed matter. 
Albright Sign Co., Inc., Muncie, Ind. 



.SEND 2.5c for our latest bungalow book showing score of 
beautiful California homes with plans as we build them — direct 
from bungalow land. Home Seekers' Bldg. Corp.. 7 03-7 0 5" 
Higgin.s Bldg.. Los Angeles. Calif. 



VALUABLE TRADE SECRETS: Get the information you've 
been searching for, in this vast coUeclion of an experienced 
chemist's high-grade formulas. Many now made public for flist 
time, as Cuban Cherry Phosphate, "Arc" Metal Polish. "Swiss" 
Maple Flavor. Junket and Orange ade powder. Clilnese Universal 
Cement. Perfect Paint Remover, Massage Cream. Chewing Gums. 
Dusting Cloths (New Dustless), Hayes Famous Asthma Cure. 
Bag Gas Mantles, Butter Color. Bismuth Harmless Hair Dye, 
"Carlxma" Dry Cleaner, and advertiseil si>ecialties as Flexible 
Mirrors. Butter Merger. Caohoo Sneeze Powder. Artificial Rubtjer, 
Etching Ink for marking steel and 3.217 otlier valuable recipes 
complete in two books and supplementary sheets. $1.00. Lls- 
comb iHUer. Eyak Chemical Company. Marietta. Georgia. 



OUR SENSATIONAL BOOK "TYPEWKITP)ll SECRETS" has 
stirred Uie typewriter world to a frenzy. It tells about tlie 
high prices on typewriters, the so called rebullta and the value 
of second hands. Tells you how you can get a good standard 
Visible typewriter at a price never heard of before, how you can 
pay a little each montli, how you can have it on trial wiUiout 
deposit. Just write "Send the Book;" it's free. It Is wonder- 
fully Interesting even if you are not in the market. Typewriters 
Distributing Syndicate, 159 DP N. State St.. Chicago. 

LEARN FASHION ILLUSTR.\TING— "Tlie Art That Pays." 
Personal Instruction by Art Superintendent of large exclusive 
fastdon house — Practical up-to-<late training. — We show results 
In less than three months. Mnished Fashion Artists earn from 
$2.5.00 to $12.5.00 per week. Write for particulars. The 
Fashion School of Hlustrating. 231 N. Fifth Ave.. Chicago. HI. 

nTEWRITEB BARGAINS: Practically new, very latest 
model back-spacer L C Smith Vlslbles. lialf price. Fine Olivers. 
$24. Chicago Visible, $10. Get catalogue and bargain list. 

Minnesota Typewriter Excliatige. MlnncM»i>oll». Mlnn^ 



SxlO PHOTOGILVPHIC ENLARGEMENTS 2.5c EACH, made 
from any size negative or lllni. All size 0 exposure Kotiak films 
developed. 5c roll. 12 exposures. lOc roll. Send for price 
list and sample print. Scarlett Studios, 4 5-4 7 N. 13th. St., 
Philadelphia. Pa. 



PR.\rTlCAL BUSINTSSS MTIN are buying our co-operative 
mail order proposition. The price is $4.">0.00 and it will stand 
all the investigation you may wish to give it. A limited num- 
ber can connect with us. Address. I*rovidence Starch Company, 
Providence. R. I. 



INCREASE YOUR BUSINESS AND DECRt^ASE your expense 
by using the "Bom Iceless Refrigerating system." for markets, 
creameries, hotels, etc.: better refrigeration, less cost: sales agents 
wanted. H. A. Born Co., ClUcago. 111. 



BARGAIN GARAGE CLE.\NOUT SALE': Combination deliv- 
ery and touring car, 20 H. P.. $37 5.00; Hlgii Wheel runniiuc 
gear and body with tires ne^v, $100.00; Double Cyl. Water 
cooled 20 H. P. Engine. $C0.00: Planetary Transml-ssion. 
$10.00; Double Coil, $G.OO; Schebler Carbureter, new, 
$6.00; Pair front and rear axles with wheels and 5 good tires 
3 in. by 28 In.. $75.00; Runabout. 20 H. P.. $175.00. 
O. L. Schaefer Auto C o.. Milwaukee. WLs. 

AMATEURS. CONGRESS ]MEETS REGUL.VR SESSION. 
December. Efforts control Wireless by new laws sure. Colleges 
and Clubs and Individuals lu-gcd co-operate secure passage Rob- 
erta resolution. New movement. Amateurs only. No import 
compaiiy. Geo. Hiram Mann. 2 74 1 4th St.. Portland, Oregon. 
After October 15th address (iO Wall St.. New York. 

pTREE sample; free Instructions for putting our new beauty 
gold sign letters on windows; big quick money. Eastern Spe- 
cialty Co.. (i3 BarcLiy St.. New York. 

AGENTS WANTED to handle our leftlianded corkscrew. Turns 
the wrong way. Ask the man to open a bottle and give him 
the laugh. Sample 10c. 7 5c per dozen. Esandbee. 109 
Broad St.. N. Y. 

AGENTS WANTED for our 2 5c darning machine; just out; 
weaves new heel or toe in sock in 5 nUnutes; no sewlmt ma- 
chine required; works by hand; send 15c for sample or $1.25 
for do?;en. It. W. Huttnn Co.. Dept. 2. Philadelphia. Pa. 

AGENTS— Over 500'^ profit. Gold sign letters, sell every- 
wliere: sample free. Johnston Co.. Quincy, 111. 

400% PROFIT SELLING GORDON Plioto Pillow Tops. High 
• grade ^vork. Samples and catalogue free. Luther Gordon Co.. 
164 Washington St., Clilcago. 



$ 5 TO $ 1 0 DAILY Selling Gem Camera Outfits. Picture 
complete in 2 minutes, $1.00. Also other Novelties. Send 
10c for our 25c "One Dip" Parisian Ivory Penliolder and 
Reservoir, lasts a life time. Gemm Supply Co.. 200 Fifth 
Ave.. N. Y. 

HITSTLERS WANTED EVERYWHERE; $25 to $100 made 
weekly; particulars free: Curiosity Seekers don't write. Leonard 
Supply Co.. Dept. A.. Warren. Pa. 

MAKE $300 MONTTILY as Sales Agent for large Ohio man- 
ufacturer. No experience needed. Get the agency at once. W. 
E. Bryan & Co.. Cincinnati. 0. 

EMBOSS YOim STA-nONERY ^vith your initial, monogram 
or name and address. Jly Nickeled steel-die embosser does it 
perfectly. High class useful Irresistible novelty, nothing like it 
for the price. Initial 2 5c. Monogram .50c. Specimen sheets 
free. Harry L. Miller, Emlxisser. Marietta. Georgia. 

BUILD YOUR OWN GASOLIND ENGINTl from our castings 
and blue prints; 2 H. P. water cooled; 3 H. P. air cooled. 
4 blue prints 12 in. by 18 in. — 5 0c. A photo of either en- 
gine 10c. both 15c; prices or particulars free. If you make 
a purchase, will credit you. Vlgneau Maclilne & Mfg. Co.. Box 
!>. 23G f;. Jefferson Ave.. l>etrolt. Mich. 



CAS'nNGS OR FINISHED PARTS for Commereial Jlotorg 
1-12 to 1-2 h.p. Dynamos 2 to 1 0 lights. Complete fin- 
ished machines at low prices. Armature discs 2 to 6 In. diam- 
eter. Cummutators 7-8 to 3 In. diameter. 12 to 4 8 bars. 
Two cent stamp for circular. F. E. Averlll. 3 65 7tto St., Buf- 
falo. X. Y. 



MID SEASON SALE of Ailto and Marine Gasoline Engines 
at cut< iM-lces. Write us yoiu: wants. Richards Iron Works, 
Manitowoc. Wis. 

AUTO ENGINE, 4 cylinder, 4 cycle, suited for automobile, 
truck, farm traction or boat. Never used. Bargain. Can fur- 
nish radiator. Photographs to Interested persons. Detroit Motor 
Car Supply Company. Dept. 2 6. Detroit. Michigan. 

2 H. P. EDDY EI,ECTRIC MOTOR, 2 2 volt direct current, 
perfect condition. $47.00. Waldorf Motor & Machine Co., 
Bridgeport. Conn. 

TWO CYCLE. TWO CYLINDER, 4x3 14 in. Slarine and Au- 
tomol>ile Casoline Enirines. at $04.00 complete. Castings aiid 
(lra>vlngs of same for sale. Richards Iron Works, Manitowoc. Wis. 

FOR SALE— Alamo gasoline engine. 2 0 horse, fine condltloft, 
$4 50. Stanley H. Abbot. Wilton. N. H. . 



ONE 1911 Nn:w ERA MOTORCYCLE, used very littlCi 
$190. Parlor City Electric Co., 152 Court St.. Blnghamton, 
N. Y. 



TOLT^RING C.VR. 7 passenger. 4 0 H. P.. Continental motor 
magneto, bargain. $4 00. E. Casey. Far Rockaway, N. Y. 

BARGAINS IN AERO ENGINES of different sizes and types. 
Special light weight, 35-40 H. P. at $128.00. Write us for 
list. .Vmerican Specialty Mfg. Co.. Manitowoc. Wis. 

PAUTN"ER W.XNTED to help construct Curtlss aeroplane and 
share in exhibition profits. -\rthur Nichols. Chill. N. Y. 

WE CAN FI^RNISH repair parts for Liberty Bicycles, all 
Models. Waldorf Motor & Machine Co.. Bridcgport. Conn. 

CURTISS AEROPLANE, $250. Motor and lot suppUes 
cheap. Box 10 5. Chili. N. Y. 

100 L.vr)IK,S' LIBERTY BICYCLES, fully equipped $22.00. 
r.O Lll>erly Tandem Bicycles. $38.00. Waldorf Motor & 
Machine Co.. Bridgeport. Conn. 

FOR .SALE— Half or whole Interest in valuable patent. For 1 
particulars, address Carl F. Kindahl, 2 4 Marlboro St., Belmont. 
Mass. 

FOR S.\LE— Steel .Vthletic Apparatus. Fortune for Manufac- 
turer with Capital. R. ('. ISowden. Conway, Ark. 

.MONEY-MAKING FARMS throughout 15 states; great vari- 
ety, size and price. Stock and tools included with many to 
settle estate quickly. Mammoth illustrated catalogue No. 34. 
free. E. A. Strout. Station 3043, 47 West 34th St., New 
York City. 

A NUMBER of choice properties In California. Write for 
particulars to J. H. Behrens. Box 1304. Fresno. California. < 

3,200 ACRE». 8 00 In cultivation, balance Bolsdarc timber, 
best In northeast Texas. Box 62, Annona. Texas. 

FIFTY DIFFERENT YELIX)WSTONE Park Postals, beauti- 
fully colored, fifty-five cents postpaid. Evaius Curio Store. Llv- I 
ingston. Montana. 

RUBBER GOODS. Imported Comic Novelties. Sample and 
price list 10c. Bayer. Folio Block. Burrows Ave.. Winnipeg. 

"Rin.ES Ft>R YOUNG MUSICIANS." A little liooklet sent 
postpaid for 1 2 cents. Address Francis Publishing Co., Revere. 
Mass., Dept. C. > 
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EJoinkS-KEROSENE 



Gasoline, Distillate — Any Fuel Oil 

QUALITY FIRST 

Smooth running, steady, powerful, 
quiet. Ten exclusive features. 
Fine appearance. Finished 
seven coats of engine enamel . 
Greatest value in the engine 
world for the price 

Number of 1912 exhibition 
engines reiid.v now. Get one. 
iSl)ecinl price while they last. 

FREE TRIAL 

No obligations till satisfimi. 
10-yetr guarantee, "A'nj/t/ie 
Filets'' free : write fm- it NOW. 

ELLIS ENGINE CO. 

NJullcH Street. 1)F I kOtT, MICH. 




THE 
RAPID 

scrapes more hard 
or soft wood floor 
with one man than 
3 men do by hand.^^ 

Monarch Mixers 
Concrete Machinery 
Coal Chutes 

are low priced. 



FLOOR SCRAPER 




Send for 
Catalogs and 

FREETRIALoffer 
MONARCH MFG. CO. 

5010 Shepard Bid. 
GRAND RAPIDS, MICH. 



Get Tbis Power Boat at Maker's Prices 

BUT DIRECT FROM HANIVACTUHER AND SAVE DEALERS' PROFITS 

This Toppan Power 
Dory as illustrated 
above is made o( 
best guaranteed ma- 
terials and is the 
sltandard rou^h 
waliT boat of tne 
world. Sate and reliable— used by U. S. (roverament in all departments. Send 4c 
in stamps for catalogue. AhIc for prices and facts about Toppan Reversible Mo- 
tors, Ijoilt with 2, 3, 5, 8 and 12 Horse Power--and if you want to build your own 
ilory. savinir exactly HAI-F. ask for TOPP.\N BOA T .MFG. CO. 
Frkk Knock IJown KOAT ynoTATIONS. ;! Haverhill St. liOSTON'. M.A.'^S. 




AGENTS .^^ssi.<^igf^^?^^ 

Make^SOPerWk. ^ffH^^^mm^j^sm 

titch like a machine. Best thing ever made for ropau ing 
Harness, Shoes, etc. A dozen exclusive features. Demand is 

ramense. Sales astouodinK. Roy Snge writes "Rec'd Awl today 
io\d 5 in 15 min." L. I'orrinc says "Sold 9 on way home with 
iample." Lowest price, bi)»f;e.-*t profat, greatest value, quick sales. 
Drop everything and write for sample and instructions. 
ANCHOR MFG. CO., Dept. »40, DAYTON, O. 



raAKE 

MONEY 
HERE 




Learn 

this 
new 
way 
to 
make 
money 
this 
year. 
Send 
name 

I Want , ^^UJ ^'^Sf^l 

AGENTS — Men and Women 

New invention — low-priced, water power massage 
machine. $2.50 profit on every sale. Hoyle sold 30 first 
week. Landom took 8 orders first four hours. Mrs. 
Howell sold 12 first two days— 52 for first delivery. 

Absolutely new. Nothing else like it. Women delighted 
— enraptured - buy on sight. A sale at every home in 
every town and city. We mail circulars to advertise ahead 
for you in your own field. We help you build the business. 

No experience is nec~"3ary. Start right and make 
money first day. Agents— men and women — general 
agents — wanted quick. 

Exclusive territory. No competition. Secure high-class 
position. Write today for complete particulars free. Address 

The Blackstone Mfg. Co., 262 Meredith BIdg., Toledo, 0. 




BE Y«„. gQgg 
Make Money Easy 

AGENTS waiileii In every 
county to well the popular 
Golden Rule Knives with nainf', address, photo, lodge enihlems, 
etc., on handle. Agents earn S75 to $200 a month .selling our shears, 
transparent Inindli-d iHicket knives and razors, liig prolits, quick 
sales. Exclusive territory. Experience unnecessary. WE TEA CH YOU HOW. 

Write today for terms ^eag^g^:- '^•-^^f^g^ ^^a^j^ 
and become one of our 
successful salesmen. 

GOLDEN RULE CUTLERY CO.. 362 Wendell Sl..Depl7l40. CHItAGO 




THE EXCELSIOR BRAD SET. PRICE 25 CENTS 



Brads from % i -------- 1 \ ----- --^^^^^^^^Mlm 

to '-^4 in. long ° 



MIS END IS 

iMAGNETIZED 



The tool i):u<tr !t- ; ,ibove will be ■:, I: i ■ ;i ;• to the Pattern Maker. Caliinet M.iker, r I'ictnre Framer "ho purchases it. It will set brads in places that 
would be inai-c - ; 1>- without it. and dispenses with the brad awl and luiil set. If. after a fair trial, you are not satisfied that yon have received your quarter's 
worth, your money will be pr.imptly reiurne i to you on receipt of tool. STANDAKD TOOL AND SUPPLY CO., TORRINGTON. CONN. 



BuyDirecf-^ave Money—We Pay Freight 

Our monthly Installment plan of seUtng direct sayea you the dealer's proOt and hU excessive cnargea for Installation and repaliB Yon 
can oave at least 1/3 ttie cost ol your lumace. We have been building Jabant Furnaces for over au yeara and guarantee satlslaotloa 

J AHANT "l^Srr FURNACE 

THE BEST HEATING SYSTEM MADE for residences, schools, hotels, churches, etc. It is the most 
economical furnace too and saves to H the cost of fuel because the patented "Down-Draft System" bums 
wood, hard or .soft coal, and burns. It ALL without cinder.s, clliiker.s or any waste. Needs less attention, yet 
heats mucb belter than any otber lurnace, not air. steam or liot water heating system. Our plan of montfdy 
pay meats 




ONLY $10 DOWN and $10 A MONTH 



makes It easy for any one to have the best taeattnc system made. Every Jabant Furnace Is sold with a strong 
"Guaranty Bond" that allows vou 365 DAYS TRIAL. You don't run any risk buying from us. 

We send complete outfit, furnace, pipes, registers, etc., together with special plans, full directions and all 
tools tor Installing. " .. .. ^ . 



It you can drive a nail you can Install a Jahant Furnace without the aid of a tinner. 

M« V-.. n . n^^^t^^ which explains the Jabant Down-Draft System and telli 

Wflte TO'Uay won catalog why it gives more beat at less cost. 



THE JAHANT HEATING GO,, 



3 Mill Street f Akron, Om 
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DIAMONDS ON CREDITi 



■" ■ 'fc6-*90. 




2599-*25. 2134 -*I25. 



20% Down, 10% A Month. 

Quality and price, the two vital considerations in diamond buying, are always 
satisfactory to the buyer of Lyon Diamonds. Our 64-year reputation for reliability is your 
guarantee of quality. It is to our interest as much as to yours that every sale we make 
should strengthen tha't reputation. 

As for prices, we are the lowest in the market, because we eliminate every avoid- 
able expense. Importing diamonds in the rough, we save the enormous duties imposed 
upon polished stones. We import, cut, polish and sell direct to you. This saves you 
middlemen's profits. 

Every customer is protected by our written guarantee to take back the diamond 
we sell him, and refund his money, if his dealer can duplicate our stone at our price. 
We agree to exchange any diamond, any time, at full value. 

Diamond solitaire rings from $20 to $1,000 are included in our regular selling plan. 
Goods sent prepaid for examination. Write for illustrated Catalogue No. 3. 

I M I VON A ESTABLISHED 71 -73^ Nassau Street 

O. IVI, l-TVyi^ %JL K^\J. New York City. 





In the Shop — About the House — 

In the Manual Training School 

A Carborundum Sharpening Stone means sharp, perfectly 
conditioned tools. And sharp tools mean better work. 
Ask your hardware dealer. If he hasn't them send direct. 

No. 107-H. Round Combination No. 191-H. Scythe and Grass 

Stone for Carpenters $1.00 Hook Stone . . . .$ .25 

No. 108-H. Oblong Combination No. 114-H. Sportsman's Pocket 

Stone 1.2S 1 Stone in soft leather 

No. 108-H. Oblong Combination I case 75 

Stone in aluminum No. 149-H. Pocket Stone in card- 
box 2.75 board case 15 

THE CARBORUNDUM COMPANY 

NIAGARA FALLS, N. Y. 
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This Engine Saves 3 Men's Pay 
15-Day Free Trial to Prove It 



PUT the wonderful Perfection portable kerosene engine in 
your shop — the difference in your pay-roll will soon cover 
its cost. Never eets sick, discontented or restless — just plues 
away day in and day out doine the work of three men with never a 
complaint. Does a hundred thintrs about the place quicker and 
better than manual labor could do them. 

Perfection Portable Kerosene Engine 

is the simplest, most compact engine made. That's because it's 
built by skilled automobile men, with years of engine experience. 
And the principle is r/>A/. The kerosene is drawn in a liclit film 
through the carburetor, vaporized and having the same encrcy as 
gasoline. And kerosene is from 6 to 16 cents cheaper than garoline. 
The Perfection works equally well with easoline, distillate or naph- 
tha.^ Call on your nearest dealer today — let him ex- 
plain our great 15-day trial offer or write us direct 
for our big free engine book. Sizes and types to suit 
every purpose. 

FREE Advice on Power Problems 

If you're in doubt about the quantity of 
power you can use profitably, or the kind 
of engine to buy, write your questions on a 
post-card and mail it to our Chief Consult- 
ine Engineer. He will give you, ab- 
solutely without cliarge or ot)ligation 
to you, unprejudiced advice about your 
problems that may mean a big saving 
to you. Learn how easy it is to make 
acheaptransmisaion layout that will 
help you to n:n several machines at 
once with a single engine. Write 
today to 

Chiat Consultina Englnear, 

Caille Perfection Motor Company 
Sl)5 8*eond Avenae, Detroit, Uirh. 




VARIETIES OF ANIMALS— In 1830 Gunther made 
a list of all the known animal species. In 1881 another 
list was made and the two lists were compared. In 1830 
there were about 78,588 species; in 1881 the number had 
increased to 311,653. And as the minimum yearly in- 
crease since then has been 12,000, about 600,000 are 
known at the present time. This is a large figure, but 
it is probable that it is insignificant compared with the 
figures of the species as yet undiscovered. 

The world of the lower animals is teeming. In 1905 
the naturalist Sharper listed a quarter of a million in- 
sects, and expressed the belief that a quarter of a million 
was only a tenth part of the number of insects on 
earth. — Harper's Weekly. 



VDVV THIS ALADDIN LAMP FRfT 

a IVMJlJ BURNS KEROSENE (COAL OIL> * llAilJ 



Outshines city g^as or electricity. /Simple, noiseless, 
odorless, clean, safe, money-saving. Guaranteed. 
Write nearest office for catalogue M and learn how to 
get an Aladdin Mantle Lamp FREE. 

AfiFlMTS ^- B'aXL sold SSO on money back 
rtuljlllij guarantee, not one returned. Staceysold 
12 in one hour. Newsom sold 12 in ll) calls. Gibson 
sold 4.S in 5 days. .Sells itself. Needed in every home. 
Our Sunbeam Burner fits other lamps. Complete 
line for homes, stores, etc. Ask for our liberal 
agency proposition. 

MANTLE LAMP CO. OF AMERICA. Dept. 36-J 

Offices at— Chicago, 111., Portland, Ore., Waterbury, Conn., Dallas, 
Tex,, Winnipeg, Montreal, Canada 





One -Half Cost of Kerosene 

In your own home, no matter where you live, you can have all 
the warmth, light, comfort and convenience of city gas. You 
can do away with smelly, smoky kerosene lamps and save the 
dirty work of caring for them. You can do away with danger 
from fire or explosion, have more and better light— six times 
as much light — all for half your present expense for kerosene. 
Tliat is what we offer you in the 

B & WGas Light Plant sold on easy payments 

From $50 upward you can get a complete 4-room lighting plant 
— fixtures and everything (installed at our expense). You can 
extend it to other rooms, to the front porch, barn or cellar at 
slight additional cost. You can cook with it or heat any room 
with it. If you are a responsible person you can pay for it on 
easy monthly payments if desired. Write us a postal now for 
our illustrated free book telling all about this new gas light. 
Without expense or obligation on your part we will submit 
contract price for equipping your home. 

Write Now— Agents Wanted 

BOLTE & WEYER CO. 

Lighting Engineers 

1 3 1 S. Center Avenue, CHICAGO 



Your Friends 



Wear Clothes 



W Take Their Orders! 



Think that over I Show them KKICKEBBOCEER 
TAILORING samples and styles. Two orders make 
you enoufrh profit to get snappy suit for yourself 
FKEE. Simple and easy. Just a little spare time. 
Ydu need no money. We send complete outfit— all 
free — and show plainly just what to do. 

Make Up to $10 a Suit! 

Some of our suits make $10 commission for you. Almost no 
effort. A.'lonishinsf how quick you get business. livery suit 
shipped on approval, EXPRESS PREPAID. Money back if 
not satisfactory. We are the Largest Wholesale Tailoring 
House in the World. 30 years in business. Reliable, success- 
ful, make best clothes. Men like yoo, without experience, 

now iji.'ikinir $10 a day just slu>" in ^ samples I CeX our outfit. 
Coinjnre with others. M ike our profit. Ask about big FREE 
PREMIUM PLAN. HtJNDREDS OF BEAUTIFUL A"ND 
USEFUL THINGS FREE. Our proposition best! Prow It. Write tfONl 

KNICKERBOCKER TAILORING CO.. 1933 Halsted St.. Chicago. III. 

When you want anything and don't know where to find it — 
write Bureau of Information, Popular Mechanics, Chicago 





" Anieriran *' 

ILLINOIS 



>«. 3. PatcBtod 

CUTLERY 

NOTE- 



START A NEW INDEPENDENT BUSINESS 

MAKE $5.00 TO $10.00 A DAY 

The "American " machine is doing it for others and wifi do the same for you. We 

teach you to hone razors, .sharpen all kind.s .safety razor blades, sci.s.sors, clippers. etc. 
No previous cxpcrietu'C reiiniretl. ^^8" This is the only machine of its kind on the 
market that sharpens-. Hones and strops. No MAKE BELIEVE, but the REAL THING 

FOR PARTICULARS, ADDRESS MANAGER 

CO., Dept. 1008, 184 W. Washington St., CHICAGO 

We sharpen all kinds of safety razor blades. RazorH Iloncil, 15c. 
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JUST OUT 



Price 
Post- 
paid 



50e 



Lamps and Shades 

IN METAL AND ART GLASS 

By JOHN D. ADAMS 

AUTHOR OF 'ARTS-CRAFTS LAMPS. HOW TO MAKE THEM" 

The latest of Popular Mechanics Series of Industrial Handbooks. 
1 8 Complete. Designs. 128 pages. Cloth. Size 5x7 in. 

Amateur Craftsmen will find in this book complete instructions for making a variety of 
beautiful electric Izunps and shades in meted and art glass at a small outlay of time and 
money. The subject of lamps is importeait for four reeisons : the necessity of a good 
and conveniently arranged light ; the pleasing decorative effects possible ; the variety 
and number of lamps that may be used to advantage in the home ; and the small cost 
of equipment and necessary materials. Four different kinds of construction are treated : 

Built-up Shades, Soldered Shades, Etched Shades and Sawn Shades. The designs include Drop- 
iights, Reading Lamps, Dining-Room Domes, Mission Chandeliers, Desk Lights and Library Lamps. 

== ORDER OF YOUR DEALER OR SEND DIRECT TO THE PUBLISHERS = 



Popular Mechanics Book Dep2U'tment, 318 W. Washington St., Chicago 




Shop Notes for 1911 

Vol. VII of the Scries— Just Published — Price 50c Postpaid 



t; 



^HE Series of Shop Notes Year Books now comprises seven 
volumes and constitutes a Mechanics Encyclopedia of unequaled 
value. The low price of 50 cents a volume or $3.50 for the 
complete set places them within the reach of all and no one who 
uses tools should do without them. The investment of but $3.50 
places at the disposal of every tradesman over 

4000 Easy Ways To Do Hard Things 

some of which daily confront him. These books are " Written So 
You Can Understand Them," and cover every department of 
mechanics. They represent the "boiled down" experience of expert 
engineers, firemen, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians, masons and other tradesmen. 
C The addition of a new volume each year affords the purchaser of a set an opportunity of keeping 
abreast with the newest and best developments, as each volume contains matter entirely different 
from the others and of a strictly up-to-date nature. 



200 Pages Vol.1, "Shop Notes for 1 SOS" 

228 Pages Vol. U, "Shop Notes for 1 906" 

228 Pages VoL III, "Shop Notes for 1907'» 

212 Pages Vol. IV, "Shop Notes for 1908" 

224 Pages Vol. V, "Shop Notes for 1909'» 

224 Pages VoL VI, "Shop Notes for 1910" 

224 Pages VoL VII, "Shop Notes for 191 !»» 



385 Illustrations 
555 Illustrations 
580 Illustrations 
536 Illustrations 
461 Illustrations 
451 Illustrations 
468 Illustrations 



Sold singly at 50 cents 
or the complete set of seven volumes may 
be bad in a handsome case at $3.50 prepaid. 



volume postpaid. Popular Mechanics Co., Publishers 

318 W.Washington Street CHICAGO, ILUNOIS 
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Si2eot 
Cards 

8x5°4 l^* 



MEMINDEX STRENGTH and CASH 

Keeps you in touch with your affairs. Automatically reminds 
you of the right thing at the right time. No more worry about 
forgetting. Helps you to plan your work and work your plan. 
Used eight years by thousands of the best business and pro- 
fessional men. They speak of it like this: j 

"There is no limit to its usefulness." " Nothinj^ on the market can approach h." 
"I would not be without it for $25 a year." " It has paid {or itself a hundred times 
over." "The handiest possible thinj; in the line of note book and tickler." 

NO OTHER DEVICE ANSWERS ITS PURPOSE 
Has made good in 100 kinds of business. A fresh dated card 
comes to the front each day in the handy leather pocket-case, i 
showing reminders for the day and space for more jottings ; alsoi 
for following days. Dated cards for the year in cabinet makef 
an ideal desk system. Money back if not satisfied. Write for 
new booklet and name of dealer nearest you. 

Express prepaid on receipt of price. Small Ij^rge 

Genuine Morocco case, quartered oak tray and cards $3.60 $4.S!5 

Genuine Seal-skin case, solid mahogany tray and cards 5.00 6.<M) 

Other styles from $i;.00 up. Sunday cards extra ^5 .50 

Prices in Canada 20'u more, duty paid. 

Yoar Memlndex shipped the same day we get yonr check 
WILSON MEMINDEX CO., 105 Dey St., ROCHESTER. N. Y. 



EXTRA 




Only Live Maitor Carried 



THE LIMOUSINE 

Life doesn't seem the same to us 

Since father bought a limousine. 
Our thoughts, our dreams, our talk — yes, all — 

Are flavored now with gasoline. 
We realize what we in years 

Of limousineless life have lost. 
What joy to see the neighbors stare 

And know they're wondering what it cost ! 

On cushioned air we glide along — 

The tires haven't busted yet — 
With not a single thing to show 

How deeply father is in debt. 
We look as rich as Carnegie, 

And ma's especially elate, 
Although, of course, she had to sign 

The mortgage on pa's real estate. 

We go out riding every day. 

And you can bet we cut a dash, 
Although we must admit we are 

Extremely short of ready cash. 
What though the sordid tradesmen wear 

A look that's not at all serene? 
Our life is so much broader now. 

Since father bought a limousine! 

— Somerville Journal. 



$20 to $75 

PER WEEK 
EASY to 
EARN 




AGENTS 



Knives, Razors, etc. Handles dec- 
orated with name. addrexH. photos, 
LodKB Emblems, etc. Individual 
guarantees of quality. Sell on siKht. 
Big protits. Write quick for money mak- 
ini? plan. We teach you. 

CANTON CUTLERY CO.a:?Vos%! 



LANGDON ACME MITRE BOX 

"ki? Some of the advan- 

tagesover otherraodels 
are : In longer guides, 
which hold the saw 
steadier, and these 
guides are provided 
w ith c.evators to hold 
t li e saw stationary, 
when desired, 
aliove the work. 

In a graduated 
arc showing the 
, various angles 
commonly 
used. In sup- 
poningguides, 
to hold the 
work in place. 
In an appliance for quicker adjustment of extension lever. 
In a leu^h gauge for duplicate lengths. 

These boxes are made in three sizes and put up with varving sizes of 
saws, ranging from 22*x4* to 30'xS'. Send fir the FREE Boole "Tool Praciite." 

MILLERS FALLS CO^ 28 Warren St., New York 





Beauty and Health 
Bath for 2 Cents 

^Bame principle need by old Bomans. Cleans 

and refreshes — revivilies body scientifi- 
cally. PurifyinB steam opens millions 
of pores. Di rt, germs, waste matter and 
Incipient disease flow out with perspira- 
tion. The pink complexion — buoyancy 
—vigor of youth and health returns. 

Buckeye Vapor Bath Cabinet 

Nature's Core for Human lib 

Better — safer — cheaper than medicine 
or turkish baths. Germ breeding cloths 
or l)rushfs iinuecesHury. Marvt'lously re- 
lieves colds, grippe, fever, rheumatism, 
kidneyand liver trouble, etc. Wonderful 
forchiluren— keeps them healthy and robust. 
Can be used anywhere— at homeortraveling. Over 600,000 
Bold. Write today for free copy of Health and Beauty Book, 
illustrated. Local nnil trnvolins aeents wnnte<l. Bales 
easy — profits h'lK. Write today for territory offer. 
McCREERY MFG. CO., 57 Lawrence Ave.. Toledo, O. 



Time and Its Measurement 

By JAMES ARTHUR 

Reprinted from Popular Mechanics. So far as known is entirely different 
from anything previously written on the subject. Mr. Arthur is a great 
authority along this line, having for years made an extensive study of clocks, 
watches and time-measuring devices. 

f^£\Yy ^jyn §"0. ~ Chapter 1 — Historic Outline. 2 — Japanese Clocks. 3 — 
• Modem Clocks. 4— Astronomical Foundation of Time 

"Written So You Can Understand It." 64 pages. Protusely illustrated. Size 7x10 
inches. Printed on coated paper with handsome blue cloth oovers. Price $1.50 Postpaid. 

I POPULAR MECHANICS BOOK DEPARTMENT, CHICAGO u 

=nf== if=i r II =1 . =ir=i r= i f= ..— 
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Popcorn Crispettes 

Built This Big Business 
For Me 

I stand ready to help 
other men to make 



This iii II pirtiirp of my Mg ranfertlonery atore in Springfield, Uliia 

The money 1 earnt'd, sollinK Popcorn Crispettes— a new. delicious confection 
enabled me to do it. My Popcorn Crispette Machine made me a rich man. 
Any other man who goes at it an I did ciin make a lot of money. I am jiixt ii 
common, everyday sort of a fellow. No reason why I should do any better than 
you. Write me toda.v. I'll ti-ll you how I liuilt my big business. I'll tell you just 
now I went about it— how you can do the sama 

If you follow instructions you should make more money this fall and winter than you 
ever dreamed of. Somewhere in your town there is a small store— a lialf-store or a 
little nook, or even a store window — where you can set up your machine and make money. 
You can start at home if .vou wish. 

Every Time You Take in a Nickel 
You Make Almost Four Cents Profit 

You'll have a good thin« all to yourself. I furnish a secret formula for makiiin Crispettes : it's different 
from auything else. So >ou escape competition. People buy and buy and buy Pojicorn Crisix'ttes because of the 
taste. "They're so different — so tasty and tempting, folks want more nn<l more of tlieni. In my literature I tell 
you all about them ; alwjut men who have made big money with the machine, and the men tell you how they did 
it. It's very interesting reading. Making money isn't nearly as hard as it seems. Half of su<'cess is in making 



the start— the other half is nerve, judgment and a good proposition, 
nerve and judgment. Put the three together now and make money 
the proposition. Get my story, and the story of other men who 
Crispette Machine. Write today. 




.vou've got the 
as I did. At least investigate. Ix)ok into 
re making money with a Long Popcorn 



I've icfot the prot>osition 
IS I did. At least investit 
re making money with 

W. Z. LONG, 387 High St., Springfield, Ohio 



s- — • 



IJuill on .1 new principle, this new 2- 
clc engine will produce it's full r.ited p«»\ver 
less iuel than any gas engine sold today 
It combines the simplicity of the 2-cycle motor 
« ith the smoothness and quietness of 
the 4 cycle engine. Uuilt as well .as a 
high-grade automobile engine. 
Open crankcase, reversible, starts with- 
out cranking. Gives all the power you 
want for shop, farm, dairy, house md mill 
work. lingine shipped complete ready to 
run, freight paid and guaranteed to please 
you, or return at our expense. IVice lower 
than other engines not so modern in de- 
sign, or built so well. 

Send for complete description today 
PLYMOUTH MOTOR COMPANY 
MILL STUKKT I'LYMOUTH. MICH. 




HOT WATER AND STEAM 
HEATING PLANTS 

and can save you money. Write for our 
catalogue and prices. We make complete 
plans and help you in every way possible. 

CONCORD MANUFACTURING CO. 
429 E. Third St. DAYTON. 0. 





^8 BATH TUB 



f'osts but little ana will last for 
.viiirs. Weight only 15 pounds. 
Pi(!C|ulres but little water, and no 
. luniblng necessary. Folds Into 
smnll roll and no more trouble to curry than a valise. 
Enjoy the delights of a full length bath in your pri- 
vate room. Far superior to a tin tub. Write for 
description and speciiil offer to aKents. ROBINSON MFG. 
CO., 654 Jefferson Ave., Toledo, Ohio. Mfrs Turkish Bath Cabinets. 




Free Engine Clutch and the 
Motor Goes on Just tlie Same 

h'. No need to stop the motor, even though you do stop the machine. The Thor Free Engine 
'* Multiple Disc Clutch running in oil is now equipped on all Thor Chain Drive models at no extra 
charge. It is perfect in action and principle of construction. It enables you to bring your 
machine to a standstill while the motor runs smoothly and silently on. 

Thor Motorcycles — Champions of all Elndurance Contests 

Won every important eniiuriin<-e contest liigt season as well us this season. Endurance is the real 
test of a motoreycle— because you do want abHolute dependability. For 1911 we submit five very 
handsome models— Four (4) horse iiower single cylinder and one (1) sefen horse iiower double cylinder, 
all described in our big booklet sent anywhere on reiiuest. "A Guide to Motorcycles," 

A |._ there are a few more openings in good territory; this is a bin business 

"Ben IS opportunity. Act quickly if you want to get in on the ground floor. 

/ AURORA AUTOMATIC MACHINERY COMPANY, Dept 11, 1307 Michigan Ave., Chicago, III. 
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Flexible Fingers and a Free Fist 



With every protection from heat and steam; strong and soft but with po 
binding seams nor rivets to scratch — this is the fine combination you get :n 
Hansen's Gloves. Water will not hurt them: a thorough soaking leaves them 
good as new — soft and shapely. And speaking of shape — 



Hansen's Gloves 

Built Like a Hand*' 



/ 



0. c. 

y Hansen 
/ Mfjr. Co. 

291 Milwaukee Ave., 
Milwaukee, V\is. 



Haaien's Special 
Lineman's Gauntlet 

Heavily reinforced 
cuff for climbing: 
poles and handling: 
wires. Just one o£ 
hundreds of Han- 
sen styles. 



are so constructed as to fit every man according: to his task. Strons:— they are 
made of best horse-hide leather, tanned by special process and guaranteed never 
to shrink nor shrivel, harden, crack nor peel. 

For the railroad man, the engineer, fireman, brakeraan, etc., there is ;he / 
famous "Feccary Gauntlet," of stoutest pigskin; the "Protector," deep ^ pieasesendineyonr 
and re-enforced; the "Glad Hand." with long cuff, in or out-seam. ^ Free Book illustratiiig 

Linemen, lumbermen, doctors and hunters-all professions, trades / orMoveC'Ind nfitten"Vam 
and sports — each finds in the Hansen line the glove that precisely / nxwt'iiiterfKtfd in yourBtylo 
suits his own specific needs. For the autoist and motorcyclist ■• lor the followiui; purpose: 
there is the "Six-Cylinder" Gauntlet, and a wide list of styles. y 

P |> 1 Fill out attached coupon, mail to us and / 

"OOK receive free book describing and illus- 

^ Name 

Adiiretw 

— — — ^ — — — ^ 

291 Milwaukee Ave., 



describing 

trating all styles. Or write us a postal if more convenient. 

O. C. Hansen Manufacturing Co. 

Milwaukee, Wis. 



state. 



The city of New York last year consumed $(>0.00fl.0( M) 
worth of potatoes, for which the farmt-rs who produc»d 
them received only $8,000,000. — Louisville Courier- 
Journal. 

Baltimore scientists have discovered how to grow flesh 
in a test tube, which is exactly the way the young ladies 
nowadays look as if they had been grown. — Washington 
Post. 

».10n Credit 

TM» AcGUfmta, StronO'Shootlng, 
MMmnmrlem» Shot Gun 



PRICE $17,50 




ThU Uch rrade ibot run is 
fitted with Rumraei't No. 14 
Armory Steel barrels, full 
tapered choke, bored for either 
black or smokeless powder — 12 or 16 
gau^, 28 or 30 inch leng-ths. 7>^ to 8 
pounds. Top lever action — hammers cock 
and throw safety automatically. Sent for 
S4.SO Down and $2.00 a month— no 
Interest— no extras and you have 7 
months in which to complete payment on this 
tfun that will comiiaro favorably with any $40 or $60 
giin made. Every man wants a good gun, but not 
every man can afford to pay the full amount cash 
down— therefore, we have iust lately decided to 
sell high grade fire arms on 

COMFIDEMTIAL CREDIT 

If j-fu wnnt a guaranteed shot gun nr rifle why nut 
oprn n credit account. Wr have hcen selling hiitli Krndo 
putis for thirty-five years. Write us for Ci>niplete 
Infiirmtitioii iiiid Catalog. 

A. J. Rnmmel Amu Co., 127 St. Clair St..Toledo. Ohio 



A Wonderful Typewriter 



The Fox is indeed " A Wonder- 
ful Typewriter " because It will do 
all — and more — than any other type- 
writer, and do it easier and l>etter. 

The Fox has a lighter touch and 
action than any other typewriter 
built and is full automatic. It is easy 
to make advertising claims of supe- 
riority, but we will prove our claims 
by sending to anyone, anywhere, 
one of our typewriters on ten days' 
free trial — express prepaid — the 
typewriter to be returned at our 
expense if it does not prove satis- 
factory. 

Send today for a catalog with prices. Select from this the 
model wanted, widtfi of carriage, style of type, etc., and a type- 
writer, put up just as you want it, will be sent you for trial. 
After trial if the typewriter is perfectly satisfactory you can 
pay us a little down and the balance monthly, or in ail cash, as 
you prefer. 




n.ite. 



FOX TYPEWRITER CO., 

3810-4010 Front St.. 

Grand Rapids, lllic!i. 

UI:AR SIRS: 
I'lease send catalog and prices. 

Name 

Ad Iress 

Iiu?>iiicss 



Write today — 
use the 
coupon. 



Oh^^u Fox.. 
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"The How and Why of the Aulomobfle" 

By FAY L. FAUROTE 

200 Pages. Bound in full cloth. 25 O illustrations. Price $1.00 Prepaid. 



DID you ever read a 
book which gave you 
; just the information 
yoii wanted without being 
compelled to go through 
page after page of intro- 
duction and history? 

Did you ever talk to a 
man who came over on 
your side of the fence and 
talked WITH you and not 
AT you — who explained things in such a way 
that you laughed at yourself afterwards for not 
understanding the subject before — it was really 
so simple ? 

Do you remember when you used to study by 
outlines — how difficult problems unfolded them- 
selves — how the logical sequence of facts seemed 
to make what you expecteid to find hard, readily 
understandable ? 

Do you remember the innumerable times you 
have said to yourself, " If I only had somebody 
here to explain things — someone who would go 
through this proposition with me until I under- 
stood it— someone who would use homely and 
familiar examples to explain things, instead 
of talking over my head by using technical 
terms ?" 




The author realized all 
these difficulties himself, 
because he has been 
through it all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the way to explain the 
various parts of a motor 
vehicle in simple language, 
so that even the boy of 
fifteen could understand and appreciate them. 

For instance, did you ever think that the phy- 
sician uses a form of carburetor whenever he 
gives chloroform or ether— do you realize that a 
shotgun is a form of gas engine whose action is 
almost identical with that of an automobile motor? 

Do you want to know what a sliding gear 
transmission is — explained in such simple lan- 
guage that anyone can understand it? 

Would you like to see what's inside of an auto- 
mobile engine — would you like to know the name 
of every part — be able to talk intelligently about 
it and be your own mechanic — tell your chauf- 
feur what to do— know when he is bluffing you? 

In a word, would you like to know all about a 
motor car — how it works — how to drive it and how 
to take care of it ? Then subscribe for a copy of 



**The How and Why of the Automobile" 

A book of practical information for seekers after the fundamental facts regarding the gasoline 
engine and its application to the motor car. Interesting and instructive to both the beginner and 
the expert — the former for information, the latter for reference. Written by Fay L. Faurote, B.S., 
(M.E.), for five years closely associated with the Experimental Department of a pioneer automobile 
factory, for two years instructor in the Detroit Motor School. The book, which is handsomely 
bound in full cloth, printed on high-grade enameled paper, contains over 200 pages and 250 illus- 
trations and covers the following subjects: 

CONTENTS: 



GENERAL THEORY OF GAS ENGINES. Simple ex- 
planation of cycle— The four-stroke cycle— The two-stroke 
cycle —Advantages and disadvantages of each. 

MOTOR DESIGN. Cylinder, what it is and its use. 
Valves, mechanical and automatic— Forms of valves- 
Valve timing and its influence on the motor— Valve grind- 
ing, how to do it— Valve nomenclature. Crank Case— The 
construction. Bearings— Accessibility— Working parts — 
Uses. A crank case oiling system. Crank Shafts— What 
they are— One, two, four and six-cylinder crank shafts- 
Crank case diagram, showing instantly conditions in all 
cylinders— Diagram showing firing points and sequence 
of same. Connecting Rods, construction and material- 
Bearings and lubrication. Pistons— Piston rings— Piston 
Pins. 

THE TRANSMISSION. Reason for and use of trans- 
mission. Simple Explanation of Action — Individual clutch 
type— The sliding gear— The three speed progressive— 
The three speed selective— The four speed selective— Plan- 
etary gear— Friction drive. 



METHODS OF DRIVING. Single chain drive- 
chain drive— Bevel gear drive. 



Double 



THE CARBURETOR. A very simple explanation of 
carburetion— The mixing valve— A few of the first types- 
Some of the modem carburetors— Foreign carburetors, 

IGNITION. The make and break system— A simple 
explanation of the apparatus used. The Jump Spark Sys- 
tem—Electrical units. Sources of Electricity— The dry 
cell— The storage cell— Dynamos and magnetos— The 
spark-coil— Commutators and timing devices— Spark plugs 
— Wiring diagrams. 

COOUNG SYSTEM. Air Cooling. Water Cooling- 
Direction of circulation— Radiators— Water pumps— Fans 
—Anti-freezing solutions. 

RUNNING GEAR. Front Axle— Construction of— Steer- 
ing Gear. Rear Axle— Differential gear— The live axle — 
The dead axle- -Wheel construction — Bearings. 

HORSE POWER DETERMINATIONS. Engine test- 
ing—Indicated horse power— Brake horse power— Me- 
chanical and heat efficiency— Road testing. 

Send in your order at once— don't delay. The price is 
$1.00 postage prepaid, and the address is 



POPULAR MECHANICS BOOK DEPARTMENT 

CHICAGO 
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You Want Power 

Speed, reliability, perfect con- 
trol. No engine at the price 
can compete in those vital 
essentials with 



TeN MARINE ENGINES 




A size and type for every craft up to 65 feet — light, 
medium and heavy duty, 1, 2, 3 and 4 cylinders. 

WRPTE FOR NAME OF NEAREST DEALER 

TERMAAT & MONAHAN CO., Dept. A,OSHKOSH, WIS. 

Agencies in all principal cities 




n 



■ 



Make a Motor Boat of Any 
Boat in Five Minutes 

^ You can do it with the Waterman 
Out Board Motor, which you can 
quickly attach (and detach) to the 
stem of any skiff, rowboat, dinghy, 
punt, sail boat, and have a good 
motor boat. It is not a toy, but a 
reliable 2 H. P. Marine Motor that 
will drive an 18-ft. rowboat 7 miles 
an hour, 4 hours on one gallon of 
gasoline. Simplest motor made. 
Weight 40 lbs. Six years successful 
results behind it. Canoe and larger 
motors— light weight models K and B 

—Life Guarantee. 
WATERMAN MARINE MOTOR CO. 

1 507 Fort St.. West, DETROIT, MICH.. U. S. A. 

NEW CIRCULATING LIBRARY SCHEME— The 

following scheme is about to he set on foot in Brussels 
for the diffusion of enlightening literature. A central 
library, consisting at the outset of 10,000 choice volumes, 
is to be created there, and any inhabitant of any part 
of Belgium owning a savings bank book will be entitled 
to borrow from it and receive by post any book for a 
period of a fortnight on checking a penny off his savings 
bank book at the postoffice, his money at the bank serv- 

TOLEDO MOTORS 

HIGH QUALITY, LOW PRICE! 

3 H. P., complete - - - S 0.".00 

6 H. P.. 2 cyl.. complete • 125.00 

6 H. P.. 1 cyl.. complete - H4-.00 

12 H. P., 2 cyl., complete - leo.OO 

18 H. P.. 3 cyl.. complete - 2.«50.00 

FDLLY GUARANTEED, ORDER NOW. 

3H X 3H and 4H x 4^-2 cycle 2 port 
Send for Cat. " C " Schebler Carburetors 

BNIYERS ia MACHINE CO., Palmwowl Ahl. TOLEDO, OHIO 

BAY STATE MOTORS 

"Perfect Simplicity" and "Simple Periection" are the results, 
embodied in these Motors, of 15 years devoted to the developing 
of these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for cataloe. ftatine size and type (2 or 
4 cycle) of motor wanted. We also furnish cascines for 
these motors. 

BAY STATE MOTOR WORKS 

Successor to 
A. J. HOULE MOTOR WORKS 

580 South East Street. HOLYOKE. MASS. 
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WATKINS' SPECIAL MOTORS 



1 



3 H. P Single Cylinder . . 30 lbs. 
6 H. P. Double Cylinder . . 60 lbs. 
12 H. P. Four Cylinder , . . 100 lbs. 
A Strictly HIGH GRADK Motor thiit 
will give CONSTAtIT and EFFICIENT service. 
Kspeciiilly adupted for CANOES and LIGHT 
BOATS. .Vluminum biLse. copper water 
jacket, steel shaft, bronze bearinRS. 
THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI. OHIO 






The World Famous 

EISTER 
PIANO 



Sent to any home in America, on 

30 Pays FreeTrial 

The Freight Prepaid 

Eight artistic styles to choose 
from ranging in price from 

$175 to $350 

Sold direct from the factory to you, and 
not sold to dealers or commission men under 
any circumstances. 

If you like the instrument and desire to 
keep it after the month's free trial, these are 
the terms of sale : 

SMALL WEEKLY or MONTHLY PAYMENTS 
NO CASH PAYMENT DOWN 
NO INTEREST ON PAYMENTS 
NO EXTRAS OF ANY KIND 
PIANO STOOL AND SCARF FREE 

Sold under Rothschild & Company's Guar- 
antee Bond, which is as good as a Gov- 
ernment Bond. 

Rothschild & Company's resources are in 
excess of $4,000,000, and every promise they 
make is absolute. Ask any banker in America 
for Rothschild&Company'scommercial rating. 

Send for our beautifully illustrated catalog 
showing Meister pianos in the natural wood 
colors. The book also contains hundreds of 
testimonial letters from delighted customers. 
A post card will bring it. 

I!!! Meister Piano Go. 

(Rothschild & Company, Sole Owners) 

Dept. 16 H CHICAGO, ILL. 
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JONES SERVICE 



In Power Transmitting Machinery is unequaled. If you are not getting it — order 
direct from our factory. We are extensive manufacturers of Machine Moulded 
Pulleys, gears, hangers, shafting, bearings, belting, friction clutches, sprocket 
wheels and chain belt. 



POWER USERS 



Save money and time and buy your equipment from 
the manufacturer. For anything in the line of appli- 
ances for transmitting power— "Jones Service" and goods are unparalleled. We are the largest 
manufacturers of Machine Moulded Pulleys in the United States. No order too small for attention. No 
order too large to execute. Our Catalogue A-18 shows our complete line. "Jones Service" is 

PROMPT SHIPMENTS, RELIABLE GOODS, RIGHT PRICES. 



1 



W. A. JONES FOINDRY & MACHIIVE CO., 



Hill, ORDER 
DEPARTHE.NT 



1400 North Ave., CHICAGO, U. S. A 



Use a Kerosene Engine 

Kerosene Power — is cheaper and safer than any 
power yet discovered. Kerosene costs half as 
much as gasoHne and produces more power. 





It can be bought anywhere or kept on 
hand in quantities without danger, 
and without affecting insurance. A 
The effectiveness, economy and 
safety of Kerosene depend 
largely, however, on the 
engine in which it is used - 
whether it is a real Kero 
sene Engine or a gasohne 
engine with a makeshift 
Kerosene attachment. 

The COLIMBIA 
Kerosene Engine 
is Built tor 
KEROSENE 

It gets the very greatest power out of the Kerosene it 
uses and does it without any complicated attachments 
whatever. It is the most simple engine that it is possible 
to build— Has only three moving parts. 

And it is absolutely safe, because it uses Cold Kerosene. 

Has no vaporizer or heater to catch fire or explode. 

Every Columbia Engine Is sold on 
fifteen days' absolutely free trial 

And is guaranteed for five years by a guarantee that is 
" Backed by a Million." It is a safe engine to buy. 

SEND FOR FREE CATALOG NO. 17 

Columbia Engine Company 

DETROIT. MICH. 



"Caldwell Special" 

60 Days 

Trial FREE 



Prove it on your own 
premises that It eaves 
time, saves labor and 
makep money. 

The 'Caldwell Special" 
is as clean cut as a race 
liorse. Built ri^ht— works 
riffht. Simply built — always gives full H. P. Costs little to 
run — big profit producer to pump water, run cream 
separator, shred or grind corn and a dozen other things. 

Write any or all the 8 Banks of Waterloo as to our 
responsibility. Sixty day Trial Free. We prove it to you 
on your own premises at our expense that you cannot afford 
to do without a " Caldwell Special." 

Caldwell -HoLLowELL Mfg. Co. 

514 Commerce Street, WATERLOO. IOWA. 




WITTE ENGINES 



6AS-6A80UNE-DISTILUTE-NAPHTHA 

Do the work at average cost of One Cent perl 
liorse power hour. Immense saving by our metliod [ 
ot "pre-heating" the fuel. Built so perfectly that! 
repairs cost loss than %X per year average. Every I 
Talve is vertical and will not wear on the stem or I 
slip inside. Frcpzint? cannot injure bed aa cylinder I 
and base arc separate. Hammered steel cranks, cut | 
gears, ptr. 

GUARANTEED FIVE YEARS 

Wo are experts in engine building; have 
•ne nothing: else for 
twenty-six years. Our 
reference is thousands 
I of satisfied customers. 
Our prices are rieht. 
All sizes, 2 to 40 h! P. 
Special inducements 
to introduce in new 
localities. 

Write for free 
cataloe statins 
size wanted. 



WITTE IRON WORKS CO. 
1 1654 Oakland Avaniw, Kansas City, Mo. 



inp as a guarantee for payment for Ijooks not returm<l 
As there are about 1500 postofficcs in Belgium, this 
will amount to the creation of a circulating library with 
1500 branches whose risks will be more than covered by 
the deposits in the savings banks. — London Evening 
Standard. 



Every Mechanic and E.xperimcnlcr 

vounK or old, should m t our larn"-. illustrutcd cata- 
log. Most complctH line of Mcchunicul im<i Elec- 
trical novelties publiiiht'd. QnH, Gasoline and Steam 
ENGINES a-32 H. P. up>. Motors. D.vna- 
mos, StornL'c Batteries. TeU'grnph and 
WIKELiESS Instruments, PrintinR Presses, 
Postcard Projectors. Ikononraphs. Snwx, 
Lathes, complete Miniature Railwa.v E(|uii>- 
ment. Send 15c stomps or coin, liefunded 
on first order. 

AMATEUR MECHANICS SUPPLY CO., 518C. 219 S. Dearborn Si 




CHICAGO 



$50 to $300 SAVED 



We are manufacturers, not merchants. Save deal- 
ers', jobbers' and catalog house profit. I'll save 
you from $5() to #3(ki on my High Grade 
Standard Gasoline Engines from 2 to 22 h.p. j^S 
— Price direct to you lower than dealers or 
jobbers h.ive to pay for similar ens^ines in 
carload lots for spot cash 




GALLOWAY 

Price and quality speak for themselves 
and you are to be the sole jud^e. Sell 
your poorest horse an<i buy a 



&-H.-P. onty$119.BO 



Direct 

From My 

Factory or 

30 Days 

Free Trial 

Satisfaction or 
money back. Write 
for special proposi 
tion. All you pay nn 
is for raw material 
labor and one smal 
profit. Send for my bi^ 
BOOK FREE. 

Wm. Galloway, Pres. 
WM. GALLOWAY CO 

1965 Galloway Station 
WATERLOO, IOWA 
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HERE'S CHEAP POWER FOR YOU 



' ^ ;-,v.'f 



MUFFLER 
eUBI/ATEO COMMUTATOR 

SWITCH 

QPttO ADJUSTMENT 

\/£F?r:CAL BACl 
QO\/ERNOR ■' \ f . - 



MaiN BEARING 
0R£A5C: CUPS 



SPARK PLUG 

Fur.L ADJUSTMENT 

OIL CUP 



FUEL SUPPLY 
SMUT OFF 



CRANK CASE 
DRAIN 



SPARK COIL 




DRli/E PULLIY 



CRANK CASE 
HANO HOLE 

BATTERIES 



The C'olton Modern Kerosene Engine does the 
work at the lowest possible cost, because it de- 
velops power more economically than any other 
power plant that has ever Ijeen invented. If you 
want power forany purpose— tho most power yoa 
can get for the lowest cost— power for lighting 
the home, for water supply svstems for oper- 
ating siiop or farm machinery of any kind, 
investigate this wonderful engine. It is guar- 
anteed to operate perfectly on kerosene oil as 
well as Kasoline. 

TlieCollnn Modern Engine is the product rtf an orKan- 
izatioii twent.v-seven yenra old. that has an envial>le 
reputation for building high srade machiner.v. No 
other engine is so simnlo in oiieration. compactly 
bnilt or so durable, reliable and economical. It gives 
an enRlne service unequalled by any enuine heretofore 
on the market. Von have Ibe nppoiliinity to provp this by 
Iryin? the pnirine 15 «1iit« (leo. Every ».olton is guaran- 
teed i>o9itivHly and nbsolutel>. 

The Colton Modern Kerosene Engine 
Many New Patented Improved Features 

Any engineer or mechanic who knows gasolineenginea 
grows enthuBiastic when he examines the Oolton and 
watches it work and sees its simple mechanism — its 
great power, easy handling and its many improved and 
convenient featurea This engine is scientifically 
built, eliminating the many chances for trouble, 
which exist with other engines. The careful work- 
manship and high grade material employed in the 
Oolton. also ai>peal to the man who knows. Every 
engine is subjected to the most rigid tests and in.spec- 
t ion before it leaves our factory. Sold on a positi ve 
guarantee. If you say the engine is not satisfactory- 
money refunded. 

Learn Full Particulars 

Send for our Engine book and learn of the many 
special features which make this engine the most 
economical power plant in the world. 

ARTHUR COLTON COMPANY 
1 82 Brush St.. DETROIT. MICH. 



A MOVING LAND— One of the broad slopes of Mont 
Gringuez, France, is reported to have become detached 
from its foundations, and to have moved over a distance 
of nearly a quarter of a mile, carrying with it the soil, 
meadows and woods, and covering up in its passage 
roads and bridges that stood in the way. A cnestnut 
grove has traveled 500 ft. without suffering any apparent 
damage but many small lakes have been formed by the 
damming of the waters. 




CHICAGO 



Gel Our Price First ?,l'.'i!,.T«??'b?." 

our line of high grade 

CASOLINE 
ENGINES 

You want the best at the lowest cost— investigate the con- 
struction simplicity, reliability of the " Chicago " — none 
better. Save usual cost. Sold on Free Trial. Five year 
guarantee. Sizes 1 to 14 h. p. Write to-day. 

COLBORNE MFG. CO., \>ilTv^^r& 



5 VE4J? 



[Price WATERLOO BOY 
THE PRICE MAKER 



So o(bv 

■•(oUne engine reduced the price of esiollneenginO line ' 

WATERLOO BOY 

Has fewer parti than any other engine, it costs leMlo make 
few parts than many parts. WaterlooBoy is made in large j 
qusutitii-a. It coat* leii per engiue to make 
III 700 engines a da]» than J 

10. That's xehy wt 
^ make the under- , 
selling price 




>ervicei 

Waterloo Soy ' 
Is Dependable! 

Always resdjr to CO. Ho fuss. Mobucking. Starts easy in win- 



ter. Igniter limple as a pair of scissors. A DtomBtic feed regula 
tlon. No bother or expense of a pomp. Speed lever works like J 



Nearly all parts are interchsnge- 
II yoo want satislsctloo ajl the year round buy 



• throttle on a locomotWe. 
able. II yoo want satislac 

Waterloo Boy. Waterloo Boy Lasts. 

Built of beat material by men that know how 

Waterloo Gasoline Engine Co 
1021 W. 3 d Ave.. 
Waietloo, Iowa. 



cbe . 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO RND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 



DON'T BUY A GASOLINE ENGINE 



imtil you investig.ite "The Master 
Workman,"a two-cylinder gasoline, 
kerosene or alcohol engine, superior 
to any one-cylinder engine ; revolu- 
tionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy— I-ess to Run. Quickly, easily started 
Vibration practically overcome Cheaply, mounteti on any wagon. It is a coiiibinalion port.ible. stationary or traction engine. SKND FOR CATAl^OtifE 

THIS IS OUR FIFTY NINTH YEAR. THE TEMPLE PUMP CO.. Mfra.. 442 West ISth SU CHICAGO 
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Send For Our Free Vibrator Book J 



Merely send a 
Postal Card and 
our FREE Vibra- 
tor Book will be 
mailed to you. 




If you send your name and address we will 
send you Free our \ ibrator Book describing 
the White Cross Electric Vibrator shown here. 

This Vibrator is a rubbing 
machine which draws the 
blood to any aching part 
of the body to do its 
work. This machine rubs 
much better and much 
faster than the hands. 
While the hands are able to give a 
few dozen rubs per minute the ma- 
chine gives several thousand rubs. 
It rubs hard or gently, just as the 
operator chooses. The machine can be 
operated by anyone in his own home. 

Send today for the 
FREE VIBRATOR BOOK 



Lindstrom-Smith Co. 

218 S. Wabash Ave., Dept. 1197 

CHICAGO 




Flying now in over half states 
of Union. 4 cycle; 4 and 6 
cylinder; 30-75 h. p. 

C£TROIT 

67 CRANE AVENUE 




' from FRANCE 

SEE THEM BEFORE PAYING! 

These gems are chemic:^! white sapphires 
—LOOK like Diamonds. Stand acid and 
tire diamond testa So hard they easily 
scratch a file and will cut glass. Brilliancy guar- 
anteed 25 yearR All mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or stud for 
examination— all charges prepaid-no money in advance. Write 
todav for free illustrated booklet, speciiil prices and ring measure. 
WHITE VALLEY GEM CO.. 901 L Saks BIdg.. Indianapolis, Ind. 




AGENTS WANTED EVERYWHERE 



To sell our new Automatic Stropper. Puts a perfect edge 
on any razor, or any safety razor. Absolutely guaranteed. 
A boon to every man who shaves. Every call a sale ; every 
sale a good profit. Write to-day for territory. Become a 
general or a local agent. No experience necessary. Canvass- 
ers, Salesmen, Clerks, Artisans, Students, are making big 
money, and so can you. Clean-cut hustlers are doing wonders. 
A golden opportunity. «rite to-day and rM»r»e your territory. 

8. C. KANNER, 550 Broadway, NEW YORK 



DISTANCE COVERED IN A WALTZ— Every one 
has observed that the lady or the beau who objects 
strenuously to taking any sort of exercise and pleads 
incapacity to endure strain will dance through a full and 
exhaustive prograin, being in this fashiori seduced into 
a most vigorous, and under proper conditions beneficial, 

exercise. . ,. , , 

It seems that m a normal httle dance the partle^ 
travel something like 11% miles, and do it in much 

more strenuous fashion than they would if they calmly 
set out to walk the same distance. An average waltz 
takes you over something like three-quarters of a mile. 



ELEGANT THIN MODEL SO-YEAR WATCH 

Huntine case, beautifully engraved. Bold t)ni.shed throuKhout, stem wind and 
sum Bot, fitted with .7 ruby jf w 



years: with long. Bold r 



eled American lever movement. Guaranteed 20 



$3.95 



fnr I.adie8 or vest chain for Gents. IF YOU 
SEE IT YOU 
WILL HUY IT 
I*t ua si nd it 
without fx- 
pense to ' '! * ' . 
n. II.. expr. 

charBes p:iiii t>> 
us. for exam, 
ination at you 

. I I nearestexpref*.- 

20 Year Guarantee^^*aSiBHBHfflai*'«ffrT. , . - . . ofBco «>d if you 
think it a barrain and equal in appearance to any $15.00 gold fin'«hf g *"'fAR?f' . 
express asent $.1.95 and it is yours. Mention if you want LAUlfcb , MtiN > "1 
BOYS' size. Address M. C KAKHKR ('13. 219 S. Uearhorn Street, Chlfago, III 




TYLER'S 

RAW FOOD 
BOOK ""'off'" 



(Copyrighted) 
PRICE SS CKXTS 



In the lower animal world health is ■ k1 
as a rule— ill health the exception. Re- 
verse is true of man who seeks to culti- 
vate a perverted taste or .Ti>petite for 
cooked victuals— foods that have been de- 
vitalized (life principle eliminated) b\ 
artificial heat. An error of civilizatidi 
which IS doubtless the cause of stoniaci 

. ...^.^ ~ troubles and hundreds of other disease 

including constipation, rheumatism, appendicitis and even con- 
sumption. • • • • ,.,..£•£ 

A week's trial will convince the most skeptical, therefore, if you 
are depressed, feeling badly, about half sick— buy the book, ndop\ 

the new food idea and learn the art of 

GAINING AND RETAINING HEALTH 
by the sanest, most successful and economical metb^cl known tc 
science simply by living wholly (or at least in part) on natural pi 
uncooked foods. This book is a revelation and a source of inspir- 
ation to every ailing person. Order it today and commence tht 
new life at once. 

Byron Tyler, Food Specialist kan's^a^'city!^!) 
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Let Us G ivG You this B6oh 



On Loose Leaf 
Bookkeeping 




We offer to send without 
charge, this practical instruction 
book, covering the entire subject 
of Loose Leaf Bookkeeping, to 
any business or professional man 
who will mail us the coupon 
together with his business letter-head. 

The book is full of valuable information. It shows short cuts In office work that save 
time and money, and how you can greatly increase the efficiency of your office force. It 
tells how to install and use the famous 

MOORE'S MODERN METHODS 

in any business — large or small. The book contains 160 pages; and illustrates ^ 
and describes 40 different Loose Leaf Record Forms. 

^ Business 

y ~ 

696 STONE STREET, ROCHESTER. N. Y. Address 

Agencies in Principal Cities and Tob^ns 



Cut out the Coupon — Mail to-day 
JOHN C. MOORB CORPORATION 



and the various old-fashioned square dances are at least 
half a mile long. 

To make dancing beneficial the room should be thor- 
oughly ventilated so that a constant supply of fresh 
oxygen is available for the overworked heart. — Chicago 
Tribune. 



C ACHOO ! 




Make the who'e farailj 
and all >oiir frienda "jusl 
sneeze their heads off" without knowine why, 
with CACHOO, the new long distance harm- 
less snuff. Sent nn.vwhere for 10c. 3 for 25c. 
ftOc a dozen. Catalog included FREE. 

P T. & N. CO.. Department B, Chicago, 111. 

CLASSPMS 

BADGES 

Fir College, School, Society or Lodge. 

Descriptive cataloj with attractive prices / 
mailed free iipou request. Either stylo of {j 
pins here illustrated with any three letters ami fisures, 
one or two c.ilura of enamel. STERLING SILVER, 25o 
each; $2. 50 do2. ; SILVER PLATE, 1 0o eaoh; $1 . OOdoz. 
GASTIAN BROS. CO. Dept. e72 ROCHESTER, N. V< 





HEAD FOREMEN W A IV T F D 

Machine Shop— Wood Shop Winil 1 IjU 



Two first class head foremen. Prefer men that have been 
H.ssistiints to hiifh-Krade superintendents in large works and 
understand modern shop i)raotice. State age. experience, 
reference and salary expected. Address — 

BMrMF.vsTorK BU08.. advI';rtimi;v4; .%uI':.vcv, 

VaX'i ClioiiiionI Buil<lliiff..*it. IiOHi.«. .Mo. 



(ESTABLISHED 1842> 

Reed & Sons Pianos 

Highest Award World's Columbian Exposition 
Now Sold Direct to You from Factory 

:tO DAYS' FKEE TKIAL IN YOITK HOME. Take your own time 
to pay. No payment in advance required. For free book aiidress 

REED & SONS PIANO MFG. CO. 

Dept. A 17 Cor. Jaclvson Blvd and Wabash Ave. CHICAGO 



GINSENG 

Grows anywhere. I w 

T. H. SUTTON, 



DAICIilft !!i<ii'e8t way to 

nAIOllla iniikc n\K .Money 
on I^ittle C/Upltnl. One acre pro- 
duces 5.000 lbs. Sells at S6 lb. 
Requires your spare time only. 
I will buy all you raise. Write today. 

1000 Sherwood Avo., Louisville, Ky. 



The New Schwarzlose 

AUTOMATIC PISTOL 

"The Faultless," 8 Shots, repeating Imitates no 
other. New and superior features. Most compact, 
liBlitest. most accurate. Shoots 32 Cal. Automatic- 
Cartridge, obtainable everywhere. Krupp Steel Barrel, made by 
A. W. Schwarulose, whose Automatic Arms are used by European 
armies. Marvelous invention! Moderate in price. 

Ask dealers for it. Take no other. Send for 
illustrated description, expert opinions, etc. 
KIRTLAND BROS. & CO., 90 Chambers Street. New York 





THE HAT WITH THE 
MOST FRIENDS! 



The 

Hat 

That 

Don't 

Blow 

Off 



3 Fell 
Hats 

IN ONE 



Sent Postpaid 
To "Vou For Only . 



The nobbiest and most comfortable hat you can buy at any price for 
dress, business, travel, inotorinjf, and all sports. It is made of genuine 
English felt, has flexible leather sweat band, and nil! wear like iron. Can 
be rolled up and into several shapes without daniairin^. All sizes in bUck, 
blue, brown, and gray. If not exactly as represented — drop ME a line 
and 1 will refund your dollar by return mail— AND YOU MAY KEEP 
THE HAT. You can't lose-^end me a dollar TODAY. Two for $1.80. 
Write for booklet of "\\'oiking Clothes for \\'orkin2nien. " 

GEO- F. BUNGAY. 28 S. William St. N. Y. 
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POSTPAID 

M PLUSH BOX 

withGblades 




Safety 
Razor 



Sold direct to you 

with a positive 
guarantee of sat- 
isfaction. It is 
very simple and 
unbreakable. Will 
last a life time. 

Made of best 
metal with 
nickel finish. 

Six blades of 
best tempered 
steel with each set. Each blade has two 
keen edges giving at least six shaves. With 
the "APOLLO" you cannot cut yourself. 
It is impossible. 

SAVE the Middleman's PROFIT 

for yourself and buy direct at a saving of at 
least 150i&. Razor and blades come in plush 
lined box and with a guarantee that if same is 
not as represented or not entirely satisfactory, 
money will be refunded. 

SEND $ 1 TODAY 

and receive The "APOLLO" and be 
one of the thousands that write"! 
NOW SHAVE WITH COMFORT." 

Extra Blades 50c. by the Dozen. 



American Sales Co. 

San Fernando Bldg. LOS ANGELES, CAL. 



RiemohGems 



Not Imitations 




A marvelously reconstructed gem — 
the greatest triumph of the electric 
furnace. Looks like a diamond — 
wears like a diamond^ ivill cut glass 
— stands filing, fire and acid tests 
like a diamond — guaranteed to 
contain no glass. Remoh Gems 
have no paste, foil or artificial back- 
ing—their brilHancy is guaranteed 
forever. One -thirtieth the cost of a 
diamond. These remarkable gems are 
set only in 14 Karat Solid Gold Mountings. 
Sent on approval — your money cheerfully 
refunded if not perfectly satisfactory. It 
will be well worth your while to get our 
De - Luxe Jewel Book — yours for the 
asking. Cut out and mail the coupon 
below — or write a postal. Address 

Remoh Jewelry Co. 

429 N. Broadway. SJ. Louis, Mo. 



Remoh 
Jewelry Co., 
429N. Broadway. St. Louis. Mo 

your De-Luxe Jewel Book 




^ Sign 

^ And 

MaU This 
Coupon Today 



Models Built by Boy si 



1 




Here is the greatest toy ever 
invented for boys. Beats any- 
thing you ever saw for develop- 
ing meclianical genius and 
inventiveness. Thousands 
of boys are experiencing 
the delightful fun of 
building signal tow- 
ers, bridges, traveling 



Every boy "*"'"■.„ 
will find that ' 
thit wonderful toy 



cranes, trucks and 
hundreds of other 
things that are 
] actual working 
* i models, built on 
the same princi- 
ples that the real 
ones are. 



"AlECCANO" 

offers the widest field for the serious study of mechanics 
because it is a simplified system of modern mechanical 
construction. It comprises the main parts used in 
machines— beams, wheels, axles, levers, pulleys, bolts, 
etc. All made of nickel steel and brass— can be used 
indefinitely. Every father should see that his son has 
this instructive toy. 

Sold by leadina toy and sporting goods dealers. 
Write for illustrated catalogueP. 

THE EMBOSSING COMPANY, Albany, N. V. 

Manufacturers of "Toys That Teach." 



BIRDS AS BALLOONS— Not many people are aware 
of the fact that all birds utilize the principle of the 
hot-air balloon in their flight. It will be remembered 
that the Montgolfier brothers, who first went up in a 
balloon during the eighteenth century, built a fire under 
a silk bag open at the bottom, thus allowing the air to 
become heated. Of course the air expanded, and part 
of it flowed out, while what w-as left, although perfectly 
filling the balloon, was very much lighter than ordinary 
air, and would consequently be lifted by it. Now, all 



>I0 



A DAY 

And This Suit 



01^ can easily 
make bie money 
with our new co- 
operative plan, showing our wool sam 
pies and snappy fashion} to your friends. 
It's new. They'll buy on sieht, for you 
save them from S4 to $8, five them the 
latest striking city fashions and the 
finest tailoring in the world. 

Your Own Suit For 

Mothlng viTiT 

by making enough on the first two or 
three orders to pay for it. Why not d ress swell, 
get your clothes at a confidential inside figure, 
and easily make from $5.00 to $10.00 a day? 
No money or experience needed. Agent's 
complete outfit sent FREE — 60 rich woolen 
samples— perfect measuring system— full In- 
structions—everything necessary to start you 
successfully 'n a big paying business all your 
own. All clothes made to measure. Ivi nifnibe 

Wo Pay Express Charges 

and take all the risk. Everytliing sent subject to examina- 
tion and approval before payment is made. Clothes must 
fit and satisfy or your money back. Hend no jiionej/— we 
furnish everything FREE. Just mail a postal today and the 
dollars will soon be flowing your way. We appoint only 
one agent in a town, so write quick and be the lucky man 
to get in on the big niMii. y. 

RELIABLE TAILORING COMPANY, 
908 W. Jaekson Blvd., Chicago, III. 
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$42 



will put running 



water in your home 



This system will supply running w ater for the 
laundry, kitchen, bathroom, garden and stables. 

Made in all sizes, from 
$42 up, and operated 
by hand power, elec- 
tric motors or gaso- 
line engines. 

$38.95 buys this com- 
plete bathroom outfit 

The luxuries of modem 
plumbing at half the ordi- 
nary cost. 

Save ^^^^ *° ^■^^ °" 

your steam and 
hot water heating plants. 

Do awa>' wit!i the (Linger an<l 
trouble of oil and cnal stoves. 
Knjoy the comforts of steam and 
hot water lieatini;. 

A Few of Our Specialtie* 

Complete Electric I-iifhtinj.' 
Plant. $iOO. Gasoline lingines 
lor general utility farm use. 
Hydraulic rams, Pumps, Pipe. 
Valves, FittinKS. at Imve^t 
prices. Farmers' Tanks, CJas 
and Electric Fixtures. .\1I hijrh- 
eradc strictly guaranteed goods. 
Plans free. Get our prices. We 
will s.i\e j'ou money. 

BIG CATALOG FREE ! 

31. J. GIBBONS 

Dept. A DA YTOX, O. 




birds have holl ow bones, the hollows being connected 
with the lungs by means of natural and very ingenious 
and wonderful passages, and consequently with the out- 
side air. On account of this the bones are always full 
of air. The heat of the bird's body makes this air very 
much lighter than the outside air.' and thus we have a 
perfect analogy to the hot-air balloon.— Harper's Weeklv 



Your Tired Feet 



are speaking to you ; do you hear them.' 
They want you to make them comfort- 
able and happy by wearing our 

ANTI-TENDER-FOOT-SHOES 

and such of our other specialties as they 
may need. Give us a call soon, personal 
or by mail— your feet will tliank you. 

^®tei*SOn'S, ip^ialista 
23 Soutb Fifth Ave., CHICAGO 



N THE 
AVERAGE 
SHOE 



FN THE 
PEtERSON 
SHOE 



FINEST VIOLINS on OA nflVC TDIAI 

We sell direct f.om our Chicago OU UH 1 O I lllML 

and European shops. Your choice 

°' ■-•rinsed in.strumcnts in America 
EveryUung Uie v.olnust needs. X'iolins Irom $5 to $100 and up.' 
' Time Payments arranged if desired. 30 DAYS' TRIAL 
before you decile to purchase. Write Today for our valua- 
ble\ lohmsf! Catalog. Sent to you FREE. 

^eJ; wsl;*"^* and Importers 

lEst. 1869) 225 S. Wabash Ave., Chicago, III. 

Our SpcciaUies: Jtnported -wooU, zarnisAes 
and tools /or inolin makers. 




at 1/40 (he cost-IN SOLID GOLD RINGS 



IDIAMONDSI 



stand aciti test and expert examination. Wo 
guarantee thi'ni. See them first— then pay. 
Special Offer — Uk Tiffany ring 1 ct %'> 98 
I Oents rinK 1 ct. |6.!>S. 141; Stud 1 ct $4 86 Sent 
) ( o n for inspection. Catalog FREE, shows 
full line. Patent ring fauge incladed, 10c. The 
HariHla ( (i,.lli-p(. A.'i, L.-laDd KoTer Su., Chiraro 



STARTLING 

^ Watch 

Offer 




The Great 
Burlington | 
Special at an 
Anti-Trust Price! 

The world's masterpiece of watch i 
manufacture now sold direct 1 — 
The most amazing: offer ever mad« in the whole history 
of the watch industry — an offer which has absolutely 
PARALYZED competition — the offer of the genuine 
Burlington Special direct to the public at the rock-bottom | 
ANTI-TRUST PRICE, without middlemen's profits. 

The Fight is On!j 



We will not be bound by any system of price-boost I n(< contracts 
with dealers. We will not Bubmlt to aiiy"hlprli prollt" eelUug 
scheme. We will not be dictated to by ANY Trust. 

NO MATTER WHAT IT COSTS, wo are determined to push oar 
Independent line even If we stioiild have to fight a Combination 
of all the Watch Miinulacturers of the country I 

And so we are ninklni? this ofl>r— the mopt sweeping, astounding 
oirr-revernirido on a liiiili-cTiido w.itcli. Ihe fMiuous BtTiLiNoio.v | 
direct and attheaama price WHOLESALE Jewelera must pay. 
And in order to make the proposition doubly ea-sy for the publlo I 
we win even alio w this j ock-bottom price. It desired, on terms oi' 
ftO ea lUltf^s^'I'I'k iJon'tuilHsthlswouderfully liberal 

^£.m^\9 d ITIUnin oirer. Sign and ni.T II coupon now. 
Rock-bottom, anti-trast price, whether you buy for cash or time* 

POST YOURSELF! 



Be sure to pet posted on vatcliea and watch values, ^ 
trust-method prices and anti-trust prices before you 



buy a watch. Leura to Judge watch valuesi 

Get the Burlington 
Watch Company's 

FREE WATCH BOOK 



9" 



Read our startling exposure of the aniaz' 
inK cond it ions v.'liich exist in the watch 
trade tiday. Read ah'>tit the anti- 
trust Geht. Read about oar great 
$1,000.00 Challeiico. Learii bow 

u can Judge watch values. 
Solid vour nainoaii<i addresa _ « 
his valuaMo FREE ^ a. ' s'^<>'..'0 
BOOK now — TODAY. <^\^ 
Nf;u & mail coupon. ((f'.*^,<Jk' 

BURLINGTON ^ ftfr'^V?^ 

Dept. 1 ^Tf-sa- 

I9?h .1- Mat. V» v.t'cb^,,' 

J^ -^^ 



/ 



Chicago, 

Ills. ^ - - - ^- < ^, 



/A 
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—New Sensation— > 

THE BIGGEST SURPRISE OF THE AGE 

Photos Direct 

on POST CARDS 
NO NEGATIVES 

Hustlers and 
wide-awake men 
— the photo post 
card business 
offers unlimited 
opportunities. 
Small investment — 
500^ Profit. No expe- 
rience needed. Be inde- 
pendent—here is your 
I. chance to start 

V,^ your own busi- 
\ \^ ness. Big money 
made at fairs.car- 
nivals, amuse- 
parks, etc.. etc., with the 

Mandel Combination No.3 Camera 

This Camera makes two styles photo post cards (size 
3x4X and 2x3) on the cards direct — no negatives. A 
complete, "portable photo gallery." Camera weighs 9 
pounds. Pictures made in broad daylight and finished 
on the spot in one minute. Price of Camera $1 7.50. 

COMPLETE OUTFIT ONLY $26 

Outfit includes everything needed to start making money 
right away ; also 100 large and 100 small post cards. Send 
$5 with order, bal. C. O. D. Write today for Free Circular. 

CHICAGO FERROTYPE 





ment 



CO. 

Dept. B102. Congress and Laflin Su., CHICAGO 




YoDr Pictore in a Postal Card 

IN ONE MINUTE 

The pictures are developed, toned and finished 
in a sinele developinjr solution. No experience is 
necessary. Price of machines $7.50 and $15.00 — 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 

AMERICAN MINUTE PHOTO COMPANY 
Dept. U, 720-728 W. 12th St., Cfiicago, Illinois 

The larsrest manufacturers and distributers of minute 
picture machint's and supplies in the world. 




Made 

in One 
Day 

Operating 
the 

CIRCUNG-WAVE AMUSEMENT DEVICE Read this 

Armitajfe & Guinn: At Eafft-rton. Ind., away back from no place we cot la 
$350.90 in six hours' run. At Crawfortlsville, ind., we had •$4U2 day 

BOOUER BROS. 

IF BOOHER BROS. DID THIS, WHY CAN'T YOU? 

Let 118 tell von all nliout this mnrveloug CIRCLING WAVE, 
and it« wonderful moncy-mukiiig power. Address, 

ARMITAGE & GUINN, 34 Mill St., Springville. Erie Co., N.Y., U.S.A. 



Corner the Fun Market! 



Box Ball has tak 
$100.00 to S600.00 a 
One man with four a 

m 




AMERICAN BOX 



en fun lovers by storm— is cieaninK up from 
month clear profit for Managers everywhere. 
Ueys made clear 

$680.00 in 30 Days 

" a Hanagrer, All you need is energry, and 
small investment you can make the same 
profits, if not greater ones, right in your 
own locality. Box Ball is a clean, moral 
game— an exercise that fascinates the 
best class of men and women everywhere. 
New improved alley— noiseless, fast.irre- 
sistible. Big, regular shaped ten-pins set 
automatically by the players— you just 
take in the cash. N o he Ip needed to ope- 
rate—no expenses of any kind except rent. 

Our Gnarantee— you can set yourself 
up in a permanent, bis-payinjr business on an 
investment as low as $120 to $300. If you are 
not satisfied after 30 days we take back the alley 
and refund what you paid us minus what you 
took in. Write for our proposition at once. 

BALL CO., Box 364, Indianapolis, Ind. 



$15. to $35. 



PER DAY IN IMINUTE 
PHOTOGRAPHY 



WE CAN PROVE IT. Our No. 4 

Ferrotype machine takes three sizes of 
pictures, on plates 2';x3'4— l'>4x24 and 
buttons. It is also reversible. Send for 
Our Descriptive Catalog. It tells all 
about it. Don't delay. It means your luture. 

NEW YORK FERROTYPE CO.. Dept. 72 

168!-, Delancey St., NEW YORK, V. S. .\. 




^rauT SIO.OO to $20.00 

by operating our No.6 wonderful Ferrotype Macbiae 
which takes three sizes of pictures.oii 

flate 2Si<i'-'j. l^iX-H; and button sizes, 
t is also reversible for tnkinK Kroups. 
Send for our free 1911 Catalogue 
Don't delay; it means your future. 

JAMESTOWN FERROTYPE CO. 

Dept. A., M. Brody, Gen. Mgr. 
No.1113 S. Halsted Street, Cliicago. III. 




The antemortem statement of a man killed by stab- 
bing in St. Paul was taken in a phonograph and 
ground out, in the voice of the dead, to the coroner's 
jury. It acquitted the accused. This is novel, but it 
is easy to see, on the first trial of the phonograph in 
such a way, how easily the use of the machine could 
be abused to defeat the ends of justice. — St. Louis 
Globe Democrat. 

PRINT FOR YOURSELF 

Oarda circulars, book, newspaper. Press 85, Larger 
'^rfO' Kotary $60. Save money Print for others, 

Vyfcx big profit. easy, rules sent. Write factory for 
^ press cataloi:, TYPE, canls, paper. 
rri\ THK FKKSS CO.. Meriden. Connecticut 




GO INTO THE 



Moving Picture Business 



)The Bmall payment re- 
quired to get our maobine 
will make more raonej than 
fboaflandfl of dollarff invee. 
ted in uy other cnterpriM. 



FROM S45 to SeO STARTS YOU AND YOU WILL EARN 
MUCH IN 1 OR 2 NIQHTS 

^ O C and more per night 
can be made exhib- 
iting with our machine in 
halls, schools, churches, ttiea- 
ters, etc., in your own and sur- 
rounding towns. We furnish 
everything— rent films, too. 

Write for partlealari alraat 
onr Horini; Pirtnri* Marhines 
and our G-moiitht».to-pay plan. 
P. * W. SALES CO., s:idTempl<- * ourt Rid?., CHICAGO 




Magic Lanterns Alco-Radiant Light 




The Alco-Radlant la the only practical, intense lieht for Lanterns if electric is not to be had. li bums 
alcohol, costs little to use and a trifle to buy; weighs 3 lbs. ; adaptable to any Lantern. New Lantern 
slides for Lenten season, plain or colored , f orsale or rent. Lecture sets of slides with readings, such 
as Judas, Herod, The Multitude, Way of Grief, Seven Words from the Cross, Passion Play of 1910, etc. 
Aak About Poal Card Pro|»c«or«. They show on a screen the imago reflected from a post card 
or any other picture or flat object. Prices, 14.50, tI3.50, t25.00, $60.00. 

WILLIAMS. BROWN A EARLE. Papt. 20. 918 Chestnut Straat. Philadelphia. Pm. 
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INTERNATiONAI; 
UBRAEY 1 



TECHNOLOGY 




hoisting 
Haulage 

^NE DRAINAGE 




The Greatest Teelinical 
Library in the World 

At an original cost of over one million dollars there has been pre- 
pared 99 Volumes of the International Library of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen. In these books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can be readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, states: 

"I have examined the International Library of Technoloey and have no hesi- 
tancy in saying that it is the most complete set of technical books that I have ever 
had the pleasure of placing in my book case. The thoroughness with which you 
£0 into the various subjects is marvelous." 

The Library contains over 42,000 pages and 20,000 illustrations; 
99 Volumes durably and handsomely bound in three-fourths red 
morocco, stamped and numbered in gold. The type is large and 
easy to read and is printed on a 



high - grade book paper. Each 
volume is 6 by 9 inches in size. 
The Library is sold in sets of 5 
or more Volumes. 

This storehouse of the world's 
best technical brains awaits to 
help you advance, to broaden 
and better youself. Send us this 
coupon NOW. 



* INTERNATIONAL TEXTBOOK COMPANY 

* 872. Scranton. Pa. 

* Please send, without further obligation 
to me, full description and particulars 

* regardinR the International Library of 
^ TtchnoloRy. 

• 

* Name 

* St. and No 



* City_ 
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10 CENTS A DAY 

buys the New Improved Wholly Visible Wonderful 
Typewriter. 

Two-Color Ribbon, Tabulator. Bnck Spacer, Every improve- 
ment. One of the best typewriters made. 

UNHEARD-OF LOW PRICE 

One KmorMOii T.« pow rilor FRKK to any person, iiltiii op 
MWIIinii. lx)y or ijirl who will do us.-islig:lit service, no selling, no canvissing. 
<'iilv .T ft iv iiK.nients ol vnir spare time retjuired. 

.'.'J.'L J?"-^_''*'*'" 9'iO for any typewriter made until you first write for 

.^r »Ki':i!: uovr. 

Our Customers Write Like This : 

Received a piano and typewriter free for not more than five hours of my time 
-EVERETT WALKER, Tunnelton, W. Va. 

Eametlan Upright r.nind Piano and EMERSON Typewriter in five hours. 
Since getting the " I;M1-:RS0N " I have set «iy |100 machine aside. — R. 
W. SUTTON, Hillsdale, Ind. 

Received a piano and typewriter free. It comes nearer to getting some- 
thing for nothing than I ever thought p.)ssil)le. There is no $100 typewriter 
that excels the " E.VIER.SON. --W. C. BENTLEV, Las Anim.is, Colo. 

The EMERSON Typewriter excels all others. I w,isn"t six hours earning 
.in Upright Grand Piano and Typewriter. People writing for your Free 
( ifTcr will lie greatly suri>rised and delighted, for they will find they can earn 
.1 pi.ino and typewriter free in a very few hours easily,— B. J. MILLER, 
Benson, III. 

Considerthe " EMI-RSON" the liest m.ichine made. I eimed mineia 
just a few hours. — 1. N. CLACK, Lampasas, Texas. 

The "EMERSON" is beyond anything on the market in the shape of a 
typenTiter. I earned a typewriter and piano in one day. — K. S. VAN ZANDT, 
Whitt, Texas. 

We Coulil Fill ThU Pnpor WUli Siinllnr Lottora 

FAR flIIR TRFAT PRFF flFFPR ^""^ '° °' "^V terms, and full particulars rci-arding this «irpj|t OITl'P.for copies of letters from the many who 
1 Un UUn UlUini l IILiLi Wl l t>n are using Emerson Typewriters which they receiveil FKKK for only ii few hours of their time. Hor everything 
we and others cm tell you about the Emerson Typewriter on a I'oMtal Card or in a lf>I ter to us. simply s.iy "Mnll .Me Vour FliHK Offern." 




Earned an EMERSON Typewriter in just a few minutes. — F. W. HORN, 
Burlington, Iowa. 

Earned an EMERSON Typewriter for less than two hours work. The 
E.MERSON is better than any $100 typewriter on the market.— JOS. M. 
PHELPS. Centralia, M 



THE EMERSON TYPEWRITER COMPANY. Box 169. WOODSTOCK, ILL. 



LET US GIVE YOU THIS 

TRANSPARENT CELLULOID TRIANGLE 

It is 4 inch size, 30°+60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING'S 

NEW CARRYING CASES 

AND COMPLETE OUTFITS 

for designers, architects, engineers and students— com- 
pact, durable and convenient. Spauldingr's Carrying 
Cases are made light and strong. They provide well 
arranged cornpa'tnients, including space for drawing 
board and T oQuare. Handled like a suit case; 
unique, practical, inexpensive. Outfits include all 
necessary equipment. If you draw, send us 
five 2-cent stamps to-day to pay postage and get 
the free triangle and the catalogue. 

SPAULDING PRINT PAPER CO. 

11 Federal St BOSTON 




i 



LEARiV ISOMETRIC DRAWING n 



\\.\s\- to proiiiice (jui^klv rc.iil working 
plans. The IsoKmph makes an ex- 
pert of a novice. Invaluable to in- 
ventors and deaifrnera. Handy for 
any draftsman. Celluloid 6x6 
inches. Postpaid 50c with am- 
ply illustrated instnictinns. 2c 
BtampH acceiJted. l^fud today. 

THE ISOGRAPH CO. 
145 E. 23d St. NEW YORK CIH 




".\viation," says a surly exchange, 
Wright's disease — ChicaRo Tribune. 



•is 



a disease." 



ttED or 
BLACK 



VULCAN STYLOS 



unetinaled for rapid writing and ruling. 



SI. GO PoHtpnid. Two Sizes, 4V and 5H Inches 

AGENTS WANTED. Extra size, 8 inches (Black Only> 81.25 

J. C. ULLRICH & CO.. 27 Thames St.. NEW YORK 

Manufacturers of Stylo and Fountain Pens 



$18 

In U.s.A 




,000— $18 In Use 

It does work equal to any $100 machine 

That's what you get in this unique, wonderful little typewriter, so small it can be car- 
ried in pocket or erip, with every modern improvement LET VS PROVE THIS 
Standard keyboard 84 characters. Get out letters, orders, records, etc., on train, in 
office, at home, everywhere— see the neat, rapid work the Bennett does — saves you 
time, stenographers' charges, prevents errors. Write forcatalojj and apmcialoUer. 

We have a splendid chance for apents. Foreign Address: 7S cannon St., London, E. C. 

p. K. BENNETT TYPEWRITER CO. 366 Broadway, Newlfork 




TYPEWRITERS 



All the Stand-vd .Macliincs SOI.I* or KE.M'KD A.NY- 
WIIKRE at H 'o K M'K'K'8 PliU'KS, allowing IlESTAL 
r<> APPliT ON I'KICE. .SliipiKil with privilege of 
examination. ifrt^Write for lUuslratcfl Catalog 
TVrKWltlTKR KMPOim M. 8!!-9» I.ak<- St.. t'HirACO 



We publiHh the best 25c wireless books in the countxy . 
Your money refunded if theae books are not the 
greatest value for the money yon run across. "How 
to Make Wireless Instruments" by 20 wireless ex- 
perts. 96 padres. 75 dlustrations. ** Wireless Tele- 
phone." by H. Gemsback, SOpa^es. 57 illustrations. " Construction of Induction 
Coils and Transformer*" by II. W. Secor. 100 pap-es. 72 illustrations. "Wireless 
Hoo-kups" 100 paprcrt. 161 illustrations. Each book mailed for 25c, or the four for $1. 
MODERN PUBLISHING CO., 231 Fulton Street, NEW YORK CITY 




Our Renowned Double Combination 

TELESCOPE 

Size 2 in. Object Gla.ss, Length 63 in. 

Prof. Hicks, of Word and VVorkH .\lniuiiac, 
•ays tlie.v are fur superior to otiicrs he has 
examined at twice the price. 

CATAIXJGUES ON APPUCATION 




ASTRONOMICAL TELESCOPES 



$18 



oo 



Complete with Case. Sun Shade, 
Sun Glass and Extra Eye Piece 
for NiKhl Observation . . . 
One of these sui»erh inetrmnent!* will give material 
enjoymont. It will enal>U» you to pick out the 
smiillc*»4t BoMta on tho Horizon, tell the time by a 
ock at many miles distant, and view the country 
for fifty miles around. "This tele.'icop*- " for Astronomicu 
Work is simply unequaled. with_ its aid the Mountains in 
th«* M»K>n, .Iupiter*s Moons and 



1 and Saturn's Rin^s ere clearly 



S. ALOE COMPANY. 515 Olive S., St. Louis, Bfo. 
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Fixed Receiving Condenser 




The above cut illustrates our new fixeo 
receiving condenser. Enclosed in polished 
brass case. Has capacity sufficient for 
any station and a greater capacity than 
any other at the same price or less. 

Price 75 Cents 

Our Manual of Wireless Telegraphy and 
Catalog No. IP will be sent on request 



Manhattan Electrical Supply Co. 



NEW YORK 

17 Park Place 



CHICAGO 
112-114 So. Fifth Ave. 



SECONDARY "UNITS" FOR WIRELESS 

INDI C I ION COII.S AND TK ANSFORMICRS; THESE UNI I b 
COST BUT LI 1 I LE MORE THAN WIRE ALONE. SEND 2 
CENTSTAMI' FOR WIRELESS CATALOGUE. 

Dawson & Winger Electric Co.. 429 Dearborn Street. Chicago 




Tilosl riincfnioc PJfte Themostwonderful and fasdnatlnsr study of the 
lUCdl VlUiaUUdS UllW age. Everybody should have a copy of the new 

"VOLT AMP ELECTRICAL PRODUCTS" 

our 112-Fage Catalog, now ready. The most complete and interesting 
book ever issued. Full of illustrations and descriptions of VOLTAMP 
Novelties — Motors, Dynamos, Telegraph and "Wireless" Instrunienis, 
Spark Coils, Lamps, Flashlights, Transformers, etc. Kvervthing Elec- 
trical for the experimenter. The greatest line of MINIATURE 
ELECTRIC RAILWAYS ever shown. Catalog with valuable 
coupon sent only for 6 cents in stamps or coin. (No postals answered.) 

VOLT AMP ELECTRIC MFG. CO.,Vollamp Block, BALTIMORE, MD. 



Wireless Supplies 



We are Western Representatives for The Electro Importing 
Co.. carrying a complete stock. Same catalog. Same price*. 

Mail orders promptly attended to. Send 4c stamp for catalog 

ANDERSON LIGHT AND SPECIALTY CO. 

140 No. La Salle S». (sJ^I^^'im) CHICAGO. ILLINOIS 



CHICAGO. ILLINOIS 




AIN PRICES 

iV7 ^ewand Used 

Electrical Machine!^ 



You cansell, buy, rent or trade Electrica 
Machinery by dealing with us. We'll do 
businessyour way. Our stocks are large 
and our prices are low. Tell us your 
needs ; we can help you. No other house 
can match our bargains on new or used apparatus. Re- 
member you can turn in to us at a good price i Cash or 
Trade) any apparatus you own and do not want to keep. 

R«>n2tir r)«>nl- We are equipped with a highly effi- 
A'VCfja.ii L^cpi.* cient repair department that can 
handle any repairs. This coupled with unsurpassed ship- 
ping facilities assure you quick work and prompt delivery. 

The On/y Housz in f/ie World With a Q 
REAL Guarantee on Used i 
Madiinery — Same as We 
and Others Give on New 

We do give such a guarantee be- 
cause we have the highest con- 
fidence in our used machinery. We 
thoroughly overhaul it ourselves, 
and back it up as we do the new. 

^'Bargain Bulletin No. 20** 

Gives hundreds of attractive barunins in new and used Motors, 
Dynamos, and other Klectrical Machinery. How does 86.75 
down to $5. for quantities, look to you on new 1-20 H. P. 
Motors? And $1.5 on new 1-6 H. P.? Low speeds. All sizes 
between at corresponding prices. All new and in their original 
shipping crates. These are a few of the many bargains in this 
Bulletin. You should have a copy. Write today. It's FREK 
We Do Not Handle Novelties or Toys 

The F. Bissell Co. 

" The House xvith the Stocks " 
226-230 Huron St., TOLEDO. OHIO 






IG 



250-P. Catalog 

Electrical and Wireless Goods 



Just Out 



Hailed for 6c Stamps or Coin, which may be deducted 
from first order of Largest and most artistic Elec- 

trical Catalog published. 85 pages WIRELESS Instru- 
ments for commercial and experimental use. 80 pages 
MoKir.s and Dynamos of all sizes. 35 pages Mjniature 
Trains. 20 pages Telegraph Instruments. 80 pages Elec- 
trical Novelties, etc. 50 pages general Electrical Supplies, 

DUCK, 4S4>6 St. Clair St., TOLUDO, OHIO 




Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec- 
trician. Send for our complete catalog **B." 

The Carlisle & Finch Co. 

262 E. Clifton Ave. Cincinnati, Oliio 



EXPERIMENTERS 



We carry the Jarpest line of experimental supplies in the IT. 

ting, " ■ _ "... _. 
Aluminum Sheeting. Tubing.'Kod; Iron Sheeting. Tubing, Rod ; Silver 



a Complete RAW 
Tubing, Rod; Copper Sheeting, Tubing. 



Rod 
Full 



Empire Paper and Cloth 

Platinum Contact Points ; Armature Uiscs ; f\ ^ 
Handles ; Brass Balls, Glass Tubing. Rods and the most complete line of low priced tools in the world. We furthermore, have the great- 
est assortment of Electrical Experimental Goods that you can conceive. WIRELESS GOODS FOR THE EXPERIMENTER our great- 
eat specialty. Send today 4 cents postage for our great 196 page ElectricalCyclopedia. The sreatest information book in print. No 
postals answered. THE ELECTRO IMPORTING CO., 9S33a Fulton St., New York. " ETerrthlngforllwExperliMnlar." 



Carbon Plates ; 
line of Gears ; 



reest line oi expel 
MATERIAL, STOCK as Brass Slieetint 

Rod ; Aluminum Sheeting. Tubing.'Ii „. , 

Sheeting; German Silver Sheotinf; ; Lead Sheeting; Nickel Sheeting; Phos- 
phor Bronze ; Hard Rubber Sheeting. Tubing, Rod ; Filire Sheeting. Tubing. 
; Tin Foils ; Paraffine Paper ; Bra.'w, Copper. Aluminum, Piano, Platinum Wires. 
Armature Discs ; Pulleys ; Switch Points and Levers ; Numeral Tacks ; Switch 



Co(-, 
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Cyclopedia of 
Architecture, Carpentry and Building 

Ten large volumes, bound in half morocco, gold 
stamped titles: 4,760 pajjes, 7x10 inches; 4.000 illustra- 
tions. A practical, up-to-date reference work and home 
study course for the Student, Concrete Constructor 
Engineer, Builder, Carpenter, Draftsman, etc. 

Special Price, $24.80— Regular Price, {50.00. 




DonU Let a Few Cents a Week 



the Books You 



Pick out the cyclopedia you want, fill 
in and mail the coupon. We'll send you 
the complete set fre e of charge. You can 
keep the books a week and examine them 
at your leisure. 

What these Cyclopedias are: These 
great cyclopedias are not collections of 
theories, but complete reviews of the actual, 
tried and tested experiences of the greatest 
engineers of the world. The books are 
not dictionaries of disjointed facts — not dry 
technical works, but clear and simple ex- 
planations of every phase and every branch 
of practical engineering. They are books 
you will need every day — books that will 
raise your salary by increasing your knowl- 
edge of your work. 

Reference value guaranteed by the 

fact that the books are compiled from the 
text-books used in the correspondence 
courses of the American School of Corre- 
spondence. These practical lessons are 
arranged for quick reference, and the new 
cross index enables you to turn to any sub- 
ject in an instant. 

We prove their value to you by send- 
ing the set you select on approval. If the 
books are not all we claim them to be — 
and more — do you think we could afford 
to take this chance ? 

No chance for you to lose — no deposit 
required — no transportation to advance — 
nothing to pay unless the books are just 
what you want. Isn* t this a fair proposition ? 

AMERICAN SCHOOL 

CHICAGO. 



iCKTOiA mim ^^assm mmu^cmmcmmoiam$ 

if if If 9' of ^ ^ 
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Cyclopedia of Mechanical Engineering 

Seven large volumes, bound in half morocco, gold 
stamped titles: 3.992 pages, 7x10 inches, 2.327 illustra- 
tions. A practical, up-to-date reference work anil home 
study course on Modern Shop Practice and Mechanical 
Engineering. 

Special Price, $19.80— Regular Price, $36.00. 
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Cyclopedia of Applied Electricity 

Seven l,irge volumes, bound in h.ilf morocco, gold 
stamped titles; 3.200 pages, 7x10 inches, 2.600 illustra- 
tions. A practical, up-to-date reference work and home 
study instructor covering Electricity from Electric Wiring 
to Design and Construction of Electric Machinery and 
Power Stations, including a new volume on Alternating 
Current M.ichinery. 

Special Price. $19.80-Regular Price. $36.00. 
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Need Every Day 



Another great offer that goes 
with every Cyclopedia 

With each set we include a Consulting Cer- 
tificate entitling you to the advice of our busi- 
ness and engineering experts free. This will 
give you practical help in handling working 
problems which are too specific to be taken up 
in detail in the cyclopedia. There will be no 
limit to this service. A single problem solved 
for you might be worth more than the first cost 
of the books. Order the books you need now. 

Remember — It costs you nothing to exam- 
ine the books — you will save money by owning 
them. Mail the coupon — make your final 
decision with the books before you. 
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Cyclopedia of Civil Engineering 

Eight large volumes, bound in half morocco, eold 
stamped titles; 3,908 pages, 7x10 inches: 3,000 illustra- 
tions. A practical, thorough, up-to-date reference work 
and home study course covering every branch of Civil 
Engineering. 

Special Price, $!24.80— Regular Price, f48.00. 



Other Cyclopedias 

Cyclopedia of Motion Picture Work . . . 

Cyclopedia of Drawing 

Cyclopedia of Heating and Plumbing . . 
Cyclopedia of Telephony and Telegraphy . 
Cyclopedia of Automobile Engineering 

Cyclopedia of Fire Insurance 

Cyclopedia of Textile Work 

Cyclopedia of Business 



4 vols. 
4 vols. 
4 vols. 
4 vols. 
4 vols. 
4 vols. 
7 vols. 
10 vols. 



I 9.80 
9.80 
12.80 
12.80 
12.80 
15.80 
19.80 
24.80 



We mean just what we say. We will ship 
the set you select, absolutely free of charge, 
just to prove to you the superiority of our en- 
gineering cyclopedias over all others. Keep the 
books a week — examine them thoroughly, crit- 
ically — subject every formula and problem to the 
severest test you know. Then, if you are satisfied 
the books are just what you want, send us the 
first payment of .S2.80 and $2.00 each month until 
you have paid the special price. 

When filling in coupon be sure and mention 
cyclopedia wanted. 

of CORRESPONDENCE 

U. S. A. 
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Cyclopedia of Engineering 

Seven large volumes, bound in half morocco, gold 
stamped titles : 3,300 pages, 7x10 inches, 2,500 Illustrations. 
A practical, up-to-date reference work and home study 
work on Steam Uoilers; Steam, Gas and Oil Engines; 
Automobiles; Marine and Locomotive Work; Heating 
and \'entilation ; Refrigeration; Dynamos; Elevators ; etc. 

Special Price, $19.80— Regular Price, $36.00. 



FREE EXAMINATION COUPON 



American School of Correspondence, Chicago, U. S. A. 
Please send me set of Cyclopedia of 



for 7 DAYS' FREE examination. I will examine the 
books tborouebly and if satisfied, will send S2. 80 
within 7 days and $2 00 each montii until I have paid 

the special price of $ 

If I decide (o not keep the books, I will notify you at 
once and hold the books subject to your order. Title 
not to pass to me until the books are fully pi.iil for. 



Name 

Address 

Emplovek 

Referbncbs PDp,Mech.lO-ll 



Please Mention Popular Mechanics 



Cb|- aterial 



162 



POPULAR MECHANICS ADVERTISING SECTION 



[ 




Better Than Nails 

After fitting the corners of a picture 
frame or the joints of other lisht work, 
have you ever ruined the wliole thing 
by spHtting it with a nail? Then 
you've had need for 



R 





For, of course, rIuc won't split the 
weakest wood. Yet a square inch of 
g:kie makes as strong a joint as three 
six-penny nails do. 

And is just as handy as nails or string. Put 
up in air-tight bottles, it positively can not dry 

out. The last bit you 
scrape from the bot- 
tle with the metal 
spreader is as good 
as the first. 

With the metal 
spreatler you can use 
glue in places where 
you couldn't use a 
brush, and without 
muss or waste. 

Get a bottle today and 
put It with the hammrr 
and saw. Send, too. for 
our booklet— "CJlucistn ' 
Gives 101 uses for g'ue 
in our new bottle and 
patent collapsible pin scal- 
ing lube. 

RUSSIA CFMENT 
COMPANY 

We manufacture Cluei 
( hard or liquid) in buli f^r 
all industrial furposrs. 
&3 ICmicx Avenue, 
«;louei'Jiter, Mu«». 

Library Slips with every 
Bottle and Tube 



No more 
paint 
for me! 

I've 
covered 
every 
roof 
on 
my 
place 
with 




ROOFING 



TO buy a roofing that requires painting is 
inviting trouble. 

Painted roofings are as out of date as 
the harvester machinery of thirty years ago. 

The roofing of to-day needs no painting. 
That's one of its great features. 

If you are still using the "old rubber kind," 
the kind that requires painting every year or 
two to keep it tight, we want to tell you about 
Amatite; why it fieeds no painting; why it 
wears longer than the "smooth surfaced" 
roofings, and why it costs less. 

We want to send you a sample so that you 
can see what a solid, substantial waterproof 
roofing Amatite really is. Write to-day. 
Address nearest office. 

Barrett Manufacturing Co. 



New York 

Philadelphia 

Cincinnati 

Cleveland 

Pittsburg 

Kansas City 



Chicago 
Boston 
Minneapolis 
St. Louis 
New Orleans 
London, Eng. 
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HIS MATTER OF LOOKING WELL— IT ISN'T A LITTLE 
thing! It's of far reaching importance. 



Kuppenheimer clothes accord the man who wears them full measure of social 
and business standing, and the self reliance and poise that comes with the 
assurance that he is correctly dressed. 

At the better clothiers in your town. Send for booklet "Styles for Men." 

The House of Kupperalbeimeir 



Chicago 



New York 



Li us ton 



Copyright, The Hoaie of Kuppenheimer, Chicago. 



rieuHC Mention Popuhir Meclianica 



POPULAR MECHANICS ADVERTISING SECTION 



DRAFTSMAN 



Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 

Practical Draf ting, Detailing, Designing 

Draftsmen Drawing $125-$ 150 Monthly 

Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books. 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 

from printed book lesson. 

LET ME TELL YOU: 

It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that vour employer will demand of you. 

FREE 

This $13.85 

DRAWING 
OUTFIT 

and Free Position. 

As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

, . INSTRUCTION UNTIL COMPETENT and 
^ S'""® PLACED in POSITION at above Salary. 

DON'T waste TIME and MONEY trying to learn 
from books or printed "STUFF" you can only learn on 
PRACTICAL WORK which I furnish you. 

Address CHIEF DRAFTSMAN 
Div. 19, Eng's Equip't Co. (Inc.), Chicago 
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iTT is the manner in which your woodwork is 
L I finished more than the quahty of the wood 
- itself that gives you artistic interiors. Old 
woodwork and very inexpensive woodwork is 
* made refined and beautiful by 
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Wood Dye 

Architects, contractors and prac- 
tical craftsmen everywhere will 
tell you how superior it is in soft 
color, deep- staining qualities and 
permanent richness. 

Would you like to try it your- 
self on some piece of woodwork or 
furniture? 

You Can Be Supplied 
With Samples FREE 

Paint dealers will furnish trial, 
packages of whatever color you 
wish, without charge. If you 
fail to secure samples, write us, 
giving your dealer's name. We 
will see that you are supplied. We would also like to provide 
you with a little book which pictures fully and describes the 
best means of finishing all woodwork, floors and furniture. 
Ask for Book PA- 10, mailed postpaid on request. 

S. C. Johnson & Son, Racine, Wis. 




The Wood Finishing Authorities" 



V,' F. MALL PRINTrMO COMP*NV, CHICAGO 
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TEN DAYS TRIAL FREE 

This is the first genuine free trial ever offered on gasoline 
engines for farm and shop use. We want you to see that 
women and children can run this engine. Use the engine 
to run any machinery you have— the pump— separator — 
washing machine— corn sheller grinder— anything, and 
remember, the engine is ready to run when you get it — 
complete and ready to run. Your daughter, wife or son can 
run this engine as easily as winding a clock. Send the free 
coupon and we will send you prepaid our sensational offer 
and our very useful book, " How to Use Power," free. 



And You Keep This 

Great Engine 

Yes, sir, that's right— you keep this 
engine for $7.50, a wonderful gaso- 
line engine offer, an offer without a 
parallel. We ship you Schmidt's 
Chilled Cylinder Gasoline Engine on your 
simple request without an order or any 
promise frorrt you. You use the engine 10 
entire days, use it all you want to. Then, 
if you don't want it. send it back at our 
expense. If you do wish to keep it. pay us 
only $7.50 and the r>-st in the easiest 
monthly payments. We send you the 
engine free, to prove that it is the greatest 
air cooled 3 horse power engine on earth. 



EASY PAYMENTS 



If you like this engine 
after trying it out for 
10 whole days you can 
keep it and pay for it on easy monthly payments. If you 
decide that the Schmidt Chilled Cylinder Engine is the 
greatest Engine on earth all you need send us is $7.50 after 
the free trial. If you don't want to keep the engine, for 
any reason whatever after using it free for ten days, just 
send it back at our expense. Now put your name and 
address on the coupon and mail it to us or drop us a card, 
and we will send you all particulars of this stupendous 
offer free. Don't forget that when you send us your name 
you get the book " How to Use Power," also free. 

5 YEARSGUiRiHTEE ^aSL^^ILf 




Greatest Farm Engine 



FREE ^ 
COUPON 



It i.s the only engine with the marvelous, 
powerful chilled cylinder. The only en- 
gine for farm use with a spark retarder. 
The only engine good enough to send out 
on actual free trial without a cent down 
in any way and then sold to you on easy 
payments if you want it. Write for cata- 
logs and wholesale price. 



lutcly guaranteed for 5 years in every piece 
and part. The biggest bank in Iowa backs 

Sour $1,000 challenge offer on our Engines. 
CClin OnilDnil particulars 
SCHMIDT BROS. V OCHU bUUrUH of this amazing offer 
ENGINE WORKS. > — before you think of 

Deol 1197 Davenport Iowa ^ buying any engine from anybody. Leam all about this wonderful new type economy 

' V , ■ engine, so easy to handle. Get our catalogs before you obligate yourself to anybody or 

Gkktlk.men : Please senil V make any decision. Learn about the wonderful Chilled Cylinder ; leam how useful 
nil- aiiwiliitel.v free, i.oKti>iii(i. ^ the Engine will be to you and to the women folks on the farm. Leam how many 
.vour engine rntalons. wliiilesale ^ things you can do with a chilled cylinder engine and how to save all dealers' pro- 
prUe on . ns.v pa.vmenis, all infor- ^ FRFF roiIPftV fits for yourself. Send your name today. Fill Out the coupon or 

i KKf. LUUrun drop us a postal card. Act quickly. Write now. 



mation iil)oiit your fret' trial off»T 
on Srhniidt's ('liillt'd ('.vliiuiei- Gaso- ^ 
lini' Knuini-. also a cop.v of your free 
Ijook. "How to Vse Power on tlie Farm 
or in the Shoji." all free an<l powtpaifl. 



Name. 



^ Schmidt Bros. Co. Engine Works 



Dept. 1197 



Davenport, Iowa 
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